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THE book, which by your Excellency' 8 
permiſſion I have the honor to dedicate to 
you, has two ohjects in view to vindicate 
the reputation of my Father, and to juſtify 
his pretenſions to a reward from the Public 
for the improvements which he has made 
in the conſtruction of Time-keepers. To 

you, Sir, who have diſtinguiſhed him by 
your regard, protection, and friendſhip, for 
more than thirty years; who during all that 
4 4 35 — | B tim e 


(a) 


time have invigorated his labours, and pro- 


moted his progreſs, in this in genious and 
uſeful branch of mechaniſm, by your en- 


couragement and approbation, neither his 


fame nor his ſucceſs can be matter of in- 


difference. You have indeed proved, that 


you make them your concern by frequent 


teſtimonies of his merit and in 1genuity, and 


by your ſolicitude to obtain for him a ſuit- 
able reward for his diſcoveries. Theſe 


circumſtances lead me to hope, that a book 


written for the purpoſes which J have 


mentioned, will be favourably received by 
you. And I would gladly make uſe of 
this opportunity to declare how much 


both my F ather and myſelf feel ourſelves 
indebted to your Excellency. Your good- 


neſs to him, and your exertions to ſerve, 
him, are alone ſufficient grounds for our 
warmeſt gratitude. Your attention and 
kindneſs to me have greatly added to my ö 


| obligations on his account. But I am un- 
able 


——— 


(u 


able to expreſs fully my ſenſe of theſe 
favours, and muſt content myſelf with fay- 
ing, that the effect which they have pro- 
duced on my mind is, that I eſteem, honor, —_ 
and revere you. Ws b 

T have the honor to be, 

With the greateſt gratitude and reſpect, 
Your Excellency's moſt obliged, | 
And moſt obedient humble ſervant, 8 ; . 


THOMAS MUDGE, 


B 2 


en 


81 N CE the publication of my Narrative 
relative to the Time- keepers conſtructed by my 
Father, and the treatment they have met with 
from the Aſtronomer Royal, I have been 
informed, that, in the opinion of ſome very 
reſpectable characters, I have expreſſed myſelf 
with rather too much warmth in my animad- 
verſions on Dr. Maſtelyne's conduct. Having 
always anxiouſly wiſhed to repreſs the growth 
of every angry and vindictive ſentiment in my 
breaſt, I am very ſorry to have been under the 
influence of circumſtances, which have called 
forth from my pen, language that has been 


thought to militate againſt the principles of 
moderation. But though it may be ſtill 


thought that I ſhould have acquitted myſelf _ 
better, if I had been leſs ſtrong in my repre- 
| henſions ; yet, I truſt, when, the cauſes, that 
operated upon my mind are conſidered, men 
of liberality, and feeling, will be diſpoſed to 
allow, that there is much to be urged in my 
behalf. To me, who have not been in the 
habit of addreſſing the Public, it was a very 
| unpleaſant thing to write at all; nothing but 

| the 


[ vi) 

the ſtrongeſt conviction, that my Father had 
been treated with great injuſtice, would have 
induced me to overcome that diſinclination. 
But while I conſidered him in the light of a 
man, who, after having gone through a long 
life in the exerciſe of the greateſt mechanical 
talents, and with an unſpotted integrity,“ 

qualities which had procured him the friend. 
ſhip of ſome of the moſt eſtimable- part of 
mankind, had not only had the ingenious - 
labours of near twenty years unjuſtly re- 
jected by Dr. Maſtelyne, in his character of 


Aſtronomer Royal, as not deſerving the public 
attention; but had alſo had his integrity im- 


peached, by a charge of having endeavoured 
to aſſume to himſelf the merit that was due 
to another; could I, ſtanding in the character 
of a ſon, be otherwiſe than greatly affected 
at ſuch treatment : and is it matter of much 
wonder, that in relating ſuch circumſtances; 
8 I thought tended to ſhew the improper, and 
uncandid, behaviour of Dr. Maſtelyne, I ſhould 


The abilities and integrity of my Father were ſo well 
known to the King of Spain, who was the predeceſſor to the 
late King, that he had, from the death of Mr. Graham, 
until the King himſelf died, an unlimited commiſſion from 
his Majeſty to exerciſe his mechanical talents in the pro- 
 duGion of any thing that he thought would as deſerving 
of Majeſty's attention. 
Occa- 


* 


1 5 miſſion. As I have a moſt unfeigned reſpect 


1 
oecaſionally have made uſe of terms, which 
diſcovered ſome degree of reſentment ; more 
eſpecially, when it is remembered, that my 
Father had © wholly outlived the power of 
fighting his own battle, and that one of the 
ſtrongeſt proofs a grateful ſon could give of 
the obligations he owed'to a venerable parent, 
was in ſhewing himſelf” animated in the de- 
fence of his character, WE was no 1 
able to defend it himſelf. - | 

Another complaint has bein made againſt 
me, though I believe by Dr. Maſkelyne only, 
which is, that I have been guilty of great 
preſumption, in dedicating my Narrative to tho 
Earl of Chatham without his Lordſhip's per- 


for my Lord Chatham's character, and ſhould 
be very much hurt, if I believed his Lordſhip - 
thought me guilty of preſumption or inde- 
cency in the liberty taken by me in addreſſing 
my pamphlet to him, I will aſſure both his 
Lordſhip, and the Public, that when I did it, 
1 had not the moſt diſtant idea I was doing 
wrong. Had my book not been intentionally 
written for the purpoſe of calling in queſtion 
the conduct of a public officer; but, on the 
contrary, had only contained, what I deemed 
uſeful information on any ſubject deſerving 


of public attention; though 1 have not the 5 


2 of being myſelf known to my Lord 
| Chatham, 


t vii . 
a bete ane of my friends have, : 


L tot not have dedicated my book to his 
Lordſhip without having firſt requeſted them 
to ſolicit his permiſſion: but as I conſidered, 
under the circumſtances of the cafe, that 
ſuch an application 'would appear to be made, 
with a view to make his Lordſhip in ſome 
meaſure a party in the cauſe, it appeared to 
me that the requeſt would be attended with a 
manifeſt indelicacy. I therefore dedicated 
my book to his Lordſhip in his public 
character, as Prefident of the Board of Longi- 
tude, without any attempt to obtain -permiſ.. - 
ion; and took care not to deceive the world, 
by making uſe of ſuch language, as would 
lead them to Ae ber- permiſſion had 
been Obtain ed.. 6 
Should any none after — 1 have ſaid; 
Ns of opinion, upon the peruſal of this Reply, 
that ſome occaſional warmth of nene 
is to be found in it, which tends to do away 
the effects of the apology eee this 
preface: I muſt beg leave to urge in my own 
defence, that the contemptuous, and diſre- 
ſpectful, language, ſo frequently uſed by the 
Doctor himſelf, is a ſufficient excuſe for me, 


ſhould I in ſome inſtances appear not to have 
expreſſed myſelf with as much moderation as 
K * 3 non 5 10 

87540 With 


Ta} 

w reſped to the part of Dr. Maſkelyne's 
anfiver that applies to Dr. Zach, I ſhall only 
obſerve, that as I really am not an aſtro- 
nomer, I would not do Dr. Zach fo much 
injury; as to attempt to defend him againſt 
Dr. Maſkelyne's charges. His abilities and 
knowledge fully qualify him to defend 
himfelf; and from what I hear, I apprehend 
he has not _ the power, but the inclination, 
to do ſo. | 

E Readers pact 
: have employed their thoughts much on the 
ſubject of the Longitude, and therefore may 
not be immediately aware in what manner 
Time-keepers are applied for the diſcovery of 
it, I will cloſe this Preface with an extract 
from the beginning of the pamphlet Mr. Har- 
riſon wrote againſt Dr. Maſkelyne, ſeveral years 
finee, in which he has, in a conciſe, and very 
eaſy, manner, informed us in what manner 
the N are made uſe of for this 
purpoſe. 

The Longitude of any lab i is its ; Gif: 
* tance Eaſt, or Weſt, from any other given 
© place; and what we want is a method of 
* finding out at ſea, how far we are got to the 
© Eaſtward, or Weſtward, of the place we ſailed 
from. The application of a Time-keeper to 
— * this * is founded upon the following 
. C 4 prin- 


50 ly, 


* 1 

principles: The Earth's ſurface is divided 
«| into 360; equal parts (by imaginary lines 
te drawn from North to South) which are called 
0 Degrees of Longitude: and its daily revolu- 


40 tion Eaſtward round its own axis is per- 


« formed in 24 hours; conſequently i in that 
& period, each of theſe imaginary lines, or de- 

« grees, becomes ſucceſſively oppoſite to the 
10 Sun (which makes the Noon, or preciſe 
ec Middle of the day, at each of thoſe degrees); 
, and it muſt follow, that from the time any 
te one of thoſe. lines paſſes the Sun, till the 
next paſſes, muſt be juſt four minutes; for 


24 hours being divided by 360 will give 
that quantity; ſo that for every degree of 
Longitude we fail Weſtward, it will be Noon 


« with us four minutes the later, and for every 
degree Eaſtward four minutes the ſooner, 
7 and ſo in proportion for any greater or leſs 
« quantity. Now, the exact time of the day at 
© the. place where we are, can be aſcertained 
ce by well known and eaſy obſervations of the 
„ Sun, if viſible for a few minutes, at any 
« time, from his being ten degrees high, till 


within an hour of Noon, or from an hour 
«after Noon, till he is only ten degrees high 


© .in the Afternoon ; if, therefore, at any time 
* whenſuchobſervationismade, a Time-keeper 


6 tells . at the ſame moment, what o' clock 
| | oy it 
wo 


Ce 
a 4a 


n ] 

te jt is at the place we ſailed from, our Longi- 
te tude is clearly diſcovered. To do this, it is 
© not neceſſary that a watch ſhould perform its 
« revolutions preciſely in that ſpace of time 
te which the Earth takes to perform her's; it 
« is only required that it ſhould invariably 
« perform it in {ome known time, and then the 
* conſtant difference between the length of 
e the one revolution and the other, will appear 
e as ſo much daily gained or loſt by the watch, 
« which conſtant gain or loſs is called the rate 
&« of its going, and which being added to, or 
e deducted from, the time ſhewn by the watch, 
* will give the true time, and conſequently 
© the difference of Longitude.” 
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As the Anſwer, which Dr. Maſkelyne has 
publiſhed to my Narrative, has: by no means 
decided the merits of the queſtion, which firſt 
occaſioned my appeal to the Public, relative to 

his trial of my Father's Time-keepers, and. 
his ſubſequent conduct reſpecting them: 1 
find it incumbent upon me, in order to do 
Juſtice to all parties, once more to claim the 

indulgence of the Public, while I lay before 
them ſuch obſervations as I have been enabled 
to make, in reply ta what the Doctor has ad- 
vanced. t ty | 
But before I enter upon the taſk of diſtinctly 
noticing the ſeveral parts of my opponent's 
Anſwer, J feel it neceſſary to fay ſomething 
| EX 
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—.— of the ſituation in which I ſtood, 


at the time I wrote the Narrative; and alfo in 


excuſe of my having taken upon me to aſſert 
ſome few circumſtances, not indeed of any real 
conſequence with reſpect to the merits of my 
Father's caſe, as true, which, upon a further 
enquiry, do not turn out to be ſo. 

Having had no perſonal employment what- 


ever relative to my Father's Time-keepers, 
prior to their final rejection by the Board of 


Longitude, excepting that I once aſſiſted Mr. 
Dutton in carrying them to Greenwich, and 
really never having ſeen any one document re- 
ſpecting them, until after the above event took 


place; when I refolved to ſtate his cafe to the 
Public, in conſequence of the opinion of a great 
many very reſpectable characters, that he had 
met with unfair, and improper, treatment, I 
-found T had my whole taſk to learn. It cannot, 
therefore, be matter of wonder, that, incolleQting 
what I deemed to be neceſſary information upon 


the ſubject, fome things ſhould have been ftated 
to me as true, which, upon further enquiry, 


did not prove to be exactly as I have related 


them. But wherever I had the power of re- 


ſorting to authentic documents, I did ſo; and 


the information which they afforded, except in 


one inſtance, I have faithfully given to the 


Public and in that one inſtance, J ſolemnly 
5 declare, 


t 569] 


declare, that I had no intention to miſtate the 


fact, but upon looking again at the authority, 


ſince the publication of the Anſwer of the 
Aſtronomer Royal, I do find that I have not 
been correct. The circumſtance I allude to 


is this; I had aſſerted, that the rewards of- 


fered by the Act of the 14th of his preſent 
Majeſty apply equally alike to the improve- 
ment of Time-keepers, and of the Solar and 
Lunar Tables, which I find not to be the caſe; 
but that a ſeparate ſum of 50001. is offered 


for the improvement of the Tables. I was 


— 


overſight. 


led into this miſtake, however, by the Act of 
Queen Anne, which propoſes one ſet of re- 


wards for all the different methods by which 


the Longitude may be diſcovered, not being 
aware that the Act of his preſent Majeſty, 
which I did not happen to look over, with a 
view to that particular queſtion, had made a 
diſtinction, which was not contained in the 
former Act; and when it is conſidered, that 


the ſeparate. ſum, offered for the improvement 
of the Tables, is inſerted ſubſequent to all the 


directions given relative to the Time-keepers, 
which are not very ſhort, I truſt it will readily 
be believed, that my miſrepreſentation was 
not a wilful one, but the effect of a mere 


I hall 
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I ſhall only add; that with refpe& to any 
Ae tenen, which, upon inveſtigation 
may not appear tv be preciſely as I have ſtated 
it, I moſt ſeriouſly declate, that every thing 1 
have aſſerted to be fat; I really believed to be 
ſo at the time I wrote it; and as thoſe parti< 
culars, which materially tend to impeach the 
conduct of the Aſtronomer Royal, will, in the 
courſe of this Reply, be ſtill inſiſted upon to 
de true; though I ſhould have been much bet= 
ter pleafed, if every trifling cifcumftance men- 
tioned in my Narrative would have ftood the 
teſt of the moſt rigorous examination, yet ſome 
few things of this kind, turning out to be the 
effect of miſinformation, will neither juſtify 
Dr. Mafkelyne, nor derogate from the e 

of my Father's complaint. 
II TI will beg leave alſo to ſay ſomething i in . 
fwer to what the Doctor aſſerts, as to his belief 
reſpecting the part he ſuppoſes my Father to 
have taken in the writing of the Narrative. He 
tells us, that he ſuppoſes my book was written 
by the direction and advice of my Father; and 
therefore he ſhall conſider what I fay, as equally 
coming from him. Now the fact is, that I 
neither wrote the book under his direction, nor 
by his advice; and though it be true, that he 
knew I was writing it, yet he did not afford 
me ** other materials, than ſuch, as I by fre- 
x quently 


144-88 


quently ralking to him abaur his Time-kegpers 
in a manner extorted from him; for the con- 
ſcious dignity of injured merit operated ſa 
ſtrongly upon his mind, that he was not of 
himſelf diſpoſed to he communicative upon 
the ſubject, even to his ſon; and he did not 
actually ſee the contents of the book, until after 
it was printed, nor has even now read the whole 
of it. Were it true, that I was more the agent | 
of my Father in writing the pamphlet, than 
the actual author of i it, the Doctor might be at 
liberty to ſay my F acher had not kept his word 3 
for I have been told by him, ſince undertogk 

the unpleaſant taſk. af aſſerting his claims, and 

- defending his reputation, that he was once 

queſtioned by Dr. Maſkelyne, whether he in- 

tended to follow the example of Mr, Harriſon, 

and write againſt him; when my Father aſſured 
him, that whatever might be the fate of his 
Timer keepers, he certainly ſhould ai 
As I haye now ſaid ſomething, in a general 
way, of the Ijtuation in which 1 fiood, when I 
reſolved to become the champion of my Fa- 
. ee s cauſe, and, in 8 gf the frowns « of 
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6 merits were of a 4 different nature, 4 
v hat the Doctor had thought proper to repreſent 
them, I will proceed toteply to what the Doctor 
on wavenet in his own'g joftifonign pag * 
0 | D hope 


1 8 1 
- hope I ſhall be able to make it appear very 
elearly, that, notwithſtanding all he has ſaid, 
the ſtrong, and ſubſtantial, facts, which I have 
urged in my Narrative, as proofs of the good- 
neſs of my Father's caſe, and of the unfairneſs 
of the Doctor's conduct, are not either over- 
thrown, or impeached. | 
One of the firſt circumſtances to bs noticed * 

is this, that though I expreſsly charged the 
Profeſſors, who were members of the Board 
of Longitude when the Act of the 14th of Geo. 
the Third paſſed the Houſe of Commons, with 
wiſhing to ſhut out the mechanics entirely 
from all the benefits to be derived from it, 
and ſtated that Dr. Maſkelyne afterwards made 
uſe of language, in ſpeaking of the Act, which 
ſhewed in very ſtrong terms, that its operation 
would moſt effectually prevent their getting 
the rewards offered by it; yet the Doctor paſſes 
over theſe circumſtances in ſilence, and leaves 
them wholly uncontroverted. But he, neverthe- 

leſs, with what degree of conſiſtency the rea- 
ders will judge, ſtrongly inſiſts upon it, that, 

fo far from being an enemy to mechanics, he 
has been one of their beſt friends, | 

With reſpect to the act itſelf, it may be ne- 

ceſſary to fay, that it affected my Father in a 
manner peculiarly hard, and that for the fol- 
- lowrg rexfons: When ne retired from buſi- 
& + OFT8 4 neſs 
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- Hels in 1771, with an intention to exert his abi. 
Jlities in the improvement of Time- keepers for 
the diſcovery of the Longitude at ſea, the Act 
of the 12th of Queen Anne, with reſpect to 
ſome of the rewards, was conſidered to be till 
in force; and beſides, that the ſtrictneſs of the 
limits, preſcribed by that Act, was not one 
fourth part as great, the various clauſes, that 
were to regulate the trials, were by no means 
ſo ſevere, nor was the diſcretion of the Com- 
miſſioners, as to the continuing fuch trials, ſo 
extenſive, as in the latter Act. Indeed, as to 
the latter, there being no limitation for the 
voyages, which the Commiſſioners may think 
proper to fend the Time-keepers, were Time- 
keepers invented, that, during a courſe of 
twenty years trial, ſhould be found to come 
within the limits, till if the Commiſſioners 
| ould chooſe to expreſs themſelves not ſatis- 
fied, the Act gives the inventor no power to 
claim the reward, but leaves him entirely with- 
out remedy. By the Act of Queen Anne the 
rewards were. to be paid, one moiety, when 
the Commiſſioners, or the major part of them, 
ſhould agree, that. the method invented for 
diſcovering the Longitude extended to the ſe- 
curity of ſhips within eighty geographical 
miles of the ſhones which are places of the 
* 1 and the other moiety, when a * 
D 2 ſhip, 


k 28 1 
is by the appointment of the Comimillionersz - 
or 2 major part of them, ſhould thereby ac. 

rally fail over the ocean, from Great Britain; 
to 5 ſuch port in the Weſt Indies, as the 
Cotmmiffoners, or the major part of them; 
mould chuſe for the experiment; without loſing 
the Longitude beyond the limits therein men- 
tioned. And hot only were the rewards 
greater, Ind the terms for obtaining them 
much more eaſy; than by the preſent Act; but 
as the redder will obſerve, they were to be 
| 1 rde upon a determination made by the 
| major part of the Commiſſioners : whereas, no 
candidate can obtain the tewards propoſed by 
the preſent Act, unleſs #w5-h;rds of the Coma 
Milleßer mall declare in his favour. | As 
therefore the Profeſſors ſhewed themſelves 
averſe to admitting the mechanics to be at all 
objects for the ſpecific rewards of the preſent 
Act; and they can at any time form ſuch 4 
number, When they chuſe to unite their forces; 
as will prevent the teſt of the Commiſſioners; 
who ufually attend, from making two-thirds 
of the whole, even though they ſhould all agree; 
it will; J believe, be thought, while they con- 
tinue averſe to the ſucceſs of Time-keepers, 
that, ſetting aſide the extreme, and, in the 
opinion of many ſkilful ſcientific men; unne- 
veſſary, exactneſs, which the act requires, the 
. | ; mere 
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mere regulation, that it ſhall be neceſſary for 
#wo-thirds of the Commiſſioners to agree, in 
order to veſt the right to any of the rewards in 
a candidate, would, in effect, though not in 
words, preclude any perſon who ſhould make 
Time-keepers, that ſhould go within the li- 
Mits of the Act, from reaping any of the bene 
firs it holds forth *. 

But to return to the hardſhip that particularly 
applied to my Father. When he began his 
labouts, he not only confidered himſelf as en- 
titled to claim the unapplied rewards. of the 
Act of Queen Anne, in caſe the Time-Rkeepers, 
he might make, ſhould accompliſh what it re- 
quired ; but he had reaſon to promiſe himſelf 
the full benefit of it, during the whole three 

years he was employed in' making his firſt 
Time-keeper ; as it was not until that Time - 
keeper was completed, and ready for trial, that 

the TORR Act paſſed ; and I am firmly per- 


Since the publication of my Narrative, Mr. Arnold 
has called at Mr. Dutton's, and told him, that he was ready 
on my behalf, if neceſſary, to come forward, and ſwear, that 

be heard Dr, Shepherd once, in the preſence of himſelf and 
his wiſe, ſay, that it was never the intention of the Board of 
Longitude, that Time-keepers ſhould ſucceed ; which 
firongly cortobdrates what I mentioned in the Natrative, = 
having been communicated to gh Father by the late Sir 


John Pringh. 
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| funded chat had that Act been in exiſtence; 
when he firſt began his undertaking for the 
improvement of Time-keepers, with a view 
to the public rewards offered for them, he 
would have totally given up his ſcheme. What 
his opinion of the Act was, his conduct at the 
time he brought his Time-keeper to London 
to be tried, moſt ſtrongly ſhews; for, finding 
that the preſent Act had been framed, and was 
then. paſſing, he immediately applied to his 
friends to aſſiſt him in ſhewing to the Legiſ- 
lature, what great objections there were to the 
extreme ſeverity; and ſtrictneſs, of the clauſes: 
aud he actually applied to the then Speaker 
of the Houſe of Commons (Sir Fletcher Nor- 
ton) at his houſe in Lincoln's Inn Fields, and 
fully expreſſed his mind to him upon the ſub- 
jet, Sir Fletcher promiſed him, that he 
would make the neceſſary enquiries, and ſee 
| What could be done to give him relief; and | 
it appears by one of the minutes of the Board, 

dated 27th May 1775, which Dr. Maſkelyne 
gives in his Appendix, that the Speaker re- 
membered the circumſtance, and, ſome time 
after, actually informed them, that my Father 
had ſeveral objections to make to the Act. Be- 
ſides apply ing to the Speaker, my Father alſo 
went, he thinks it was with Mr. Stephens, and 
| be late Sir Gilbert Elliot, to the -Houſe of 
Commons, 


fa) 
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Commons, | to ſee, as the Act was not actually 


completed, whether it was poſſible to take any 
ſteps to oppoſe it; when he was informed, that 
it was gone too far, having been read three 
times, and the blanks having been filled up. 
I think, under - theſe circumſtances, that my 
Father muſt be allowed to have been extremely 
unfortunate; for whatever doubts may remain; 
whether he has ſtrictly entitled himſelf to the 
' rewards of the 14th Geo. III. yet there can be 
no doubt entertained, that the excellence of 
his Time-keeper would have Jong ſince en- 


titled him to the greateſt reward offered by the 
Act of Queen Anne; which in fact he has been 


deprived of by a law, that, eonſidering the eir- 
cumſtances attending it, was, as it affected 
him, not very unlike in- its nature to . ex poſt 
fatto law, _ | 7 
I will now proceed to conſider Dr. Mal- 
Kelyne's defence of himſelf, and the argu- 
ments he makes uſe of to juſtify the methods 


he has adopted in the courſe of his proceeds 


ings. The firſt circumſtance I ſhall notice, is 
the ſtopping of the firſt Time-keeper on the 
roth of February 1795, which the Doctor pre- 


tends to deny having been occaſioned by any 


miſcondu& in himſelf; and as to the letter, 
which I have ſtated to have been written by 


him upon the occaſion to Mr. Dutton, he-fays, 


bg 
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de apprehends Mr. Dutton has applied to tho 
firſt ſtopping, the information he gave him 
relative to the ſecond ſtopping three weeks af, 
terwards by the breaking of the main ſpring. 
The Doctor himſelf admits, that Mr. Dutton, 
when he came to Greenwich, attributed the 
ſtopping to the carrying backwards and for- 
pards from the Great Room, vhich he could 
not poſſibly have done, if it had ariſen from the 
breaking of the ſpring; for then he could nat 
have ſet it in motion again, till the ſpring had 
been replaced; but laying this out of the queſ- 
tion, ſtill he does not account for the miſre- 
. preſentation contained in the letter, in ſtating 
the Time-keeper to have ſtopped at one time, 
when, in fact, it ſtopped at another, which af- 
fords a ſtrong argument that the Doctor had 
ſomething to conceal. 
Though I admit, that the letter has been | 
either laſt, or deſtroyed ; yet I think I can 
very ſatis factorily convince the world, that ſuch 
A letter was written, and at the very time we 
are now ſpeaking of. Firſt, Mr. Dutton 
would ſwear, if called upon, that he received 
ſuch a letter; and, ſecondly, Count Bruhl, wha 
has alſo ſeen it, 4 told me that he ſhould be 
equally ready to ſwear to the contents of it, 
-Which he perfectly remembers to have been, as 
J have ſtated them; and, with reſpect to the 
A time 
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time when it was written, I think the follows: 
ing copy of à letter from my Father to Mr. 
twenty-one days after the firſt ſtopping of the 
Time=-keeper, and ten days before the ſecond, 
in which he particularly notices: the circum-: 
ſtance, will ſufficiently aſcertain the exact time 
to which the Doctor's letter to Mr. Dutton 
muſt have referred. As the letter has not 
much in it upon any other e I will i hs 
rod the whole "en We; . 


515 C eee Sia, Ser th 316 
Hitz + Lvoceived yours of the oth of mam 
3 taken up at the office by my brother, 
and did not come to my hands till it' was too 


late to anſwer it by return of the poſt: hows. _ 


ever, it was no diſappointment, as I ſhould not 
have given you any particular inſtructions for 
your conduct at the Board of Longitude, nor 
even have deſired you to attend, unleſs curio- 
fity had carried you there: I am aſhamed to 
have given you ſo much trouble as you have 
already taken about it, eſpecially as I am fully 
perſuaded it will not anſwer any good pur- 
poſe; and I believe you; and every body elſe 
that reads the Act, and knows Ms con- 

duct, will believe the fame. I ſhall reſume 
ee before W in the 
| E | mean 
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a ftw words with relation to Lord Kerry's af- 
fair. Vou ſay you did not know till you waited 
upon him, whether I had anſwered his letter: 
Idowt know whether or not he has ever wrote 
ta me, but T aſſure you; upon my word and 
honor, I have never received any from him ; 
and if he has wrote, I fear he will think me a 
very ill mannered fellow to take no notice of 
it, in which you will pleaſe to ſet him right 
when he ealls upon you again. I ſent away Count 
B,'s clock laſt week; and I make no doubt, 
but *tis come to hand before this time. I did 
not adviſe you of it, as I had no frank, and 
did not chuſe to put yau to an expence merely 
upon that account, I therefore deſired Count 


BDaooto atquaint yon of it. Now to Mr. 


Aſt er Rl again. I muſt confeſs, as ſo 
many ohjections were at firſt made to his ab- 
ſurd deſign of keeping the watch in the Great 
Room, I thought he would, for his own credit, 
have taken the greateſt care that it was not 
ſtopped by his careleſſneſs; but I find he has 
a ſalvo for that, for to excuſe his on care- 
leffneſs, and bad conduct, he throws the fault 
upon the watch, and tells you a downright fal- 
ſity, and ſays it ſtopped three hours after it 
was obſerved; whereas it appears by your 
— his afliſtant; that it ſtopped 1 in car 
In 3 | ning 5 
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Tying up ſtairs, which was but nine or ten m 
nutes aſter the obſervation; but the ſtopping 
is not all that is to be found fault with, the 
errors in the going appear to be three times 
greater than either you or I ever found in it, 
and are probably in a great meaſure owing to 
the ſame cauſe; for one half of the motion 
chat is neceſſary to ſtop it; will make it hit the 
banking; and how much a watch may be ac- 
celerated by hitting the banking pretty ſmartly 
two or three times, you can gueſs as well as I. 
There is one thing in the regiſter of the going 
of the watch, that 1 can't help taking notice 
of, as it appears to me very extraordinary: 
it is this, that the thermometer has at no time 
ſince the 1;th of December been lower than 
33. When Mr. Harriſon's was tried, which 
was kept in the Tranſit Room, it was ſe low as 
25%, and yet Mr. Maſkelyne ſays that the 
Great Room is hotter and colder by io de- 
grees, and gave that as à reaſon for keeping 
the watches there; the winter indeed has not 
been very ſevere, but we have had ſome very 
cold days, and even in this warm caountr7 
ſome have been loſt in the ſnow. If any thing 
intereſting relative to it ſhouid be ſaid at the 
Board of II take it for granted you 
will let me know it when you write next:; but 


1 only tittle rattle, it wont be -worth og 


d 
notice of. Zut before 1 have done, pray let 
me aſk you one queſtion, Did Mr. M. tell you 
When you was at dinner with him that it 
ſtopped three hours after obſerving, or did he 
ſay ſo in the letter which he wrote to you? If 
he ſaid ſo in the letter, I ſhould be obliged to 


you if you would take care and preſerve it, it 
may poſſibly be of uſe. I had ſome intentions 
of making ſome alterations in it, which I 
think would be a conſiderable improvement, 
and rid it probably of at leaſt half its preſent 
errors, and had purpoſed to have brought 
ſome of it to London with me this ſummer, 
to get that done there, which I can't do 
myſelf here; but I now give it up as I plainly 
ſee it will be to no purpoſe. I think my time 
uill be employed more to my own advantage 
in mending my wooden cuckoo clock, that 
the maid may have no pretence for ee 
Wo dinner.” | 

Thus much for this 8 1 ſhall wks a 
b ſhall very ſoon (I have not yet fix'd the 
time) trouble you with another draft, my 
caſh being almoſt gone, which I thought to 
have made hold out a little longer by the help 
of the money for the chain; but there are two 
words to that bargain, the gentleman is gone 
to town, and has not paid me; however the 
money is very ſafe though long a coming. I 
Ker * N am, 


L a9 J 
. my dear Sir, with beſt wiſhes ne 


ours, moſt alfeionarcly, 


THOMAS MUDGE.*” 


As I have ah favor'd' by his excellency Count Brut 
and Mr. Dutton with ſeveral letters which they received from 
my Father in the courſe of his employment about his Time- 
| keepers, and which contain not only many - ingenious and 
ſatisfactory reaſons for many circumſtances that took place 
relative to the Time-keepers, but alſo ſuch very noble, and 
Hberal, fentiments, as ſhew, that ſo far from being an intereſted 
watchmaker, he diſcovered himſelf to be an ingenious and 
candid artiſt, influenced at all. times by the moſt honorable 
ſentiments ; I ſhall occaſionally; as the circumſtances I haye 
to relate will warrant it, give either copies, or extracts, of 
ſuch letters. And I believe it will be likely to happen, 
that the world, ſo far from giving credit to Dr. Maſkelyne in 
the character he aſcribes to my Father, will be rather inclined 
to turn the tables upon him, and inſtead of thinking my 
Father an intereſted watchmaker, will ſuſpe& the DoQor has 
proved himſelf a prejudiced aſtronomer. Indeed in one letter, 
which my Father wrote to Mr. Dutton in November 2777, 
there is the following paſſage, by which it will appear, that 
he was actuated by the ſtricteſt impartiality, though to his own 
prejudice, ** In Mr. Maſkelyne's regiſter, which you have been 
ſo good as to ſend me, I find the errors ſomewhat greater than 
in the laſt four months regiſter, where the greateſt error in any 
two days was, 1,3, whereas in this it is 1,6; I am not 
much afraid that Mr. Harrifon's will go much better; Vit 
ſhould, I think the Commiſſioners ſhould give the preference to it; 
though I muſt confeſs, as tis profeſſedly his Father's; except 
the ſimplifying, he will have very little pretence to any pre- 
mium, notwithſtanding big Father thought We rewarded 

0 niggardly a manner.“ - 
ial h 1 ſhall 
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I mall now ad vert to the miſrepreſentation 
the Doctor charges me with, relative to the 
carrying of the Time-keeper backwards and 
forwards, and up and down ſtairs; and I truſt 
Mall ſhew moſt clearly, that if from miſin- 
Formation, not having been acquainted with 
the ſituation of the different parts of the Ob- 
ſervatory myſelf, I have been miſtaken with 
reſpect to the number of ſtairs, which is only 
one circumſtance in the buſineſs, the Doctor, 
though he muſt be neceſſarily acquainted with 
every thing belonging. to the Obſervatory, has 
been guilty of much greater miſrepreſentation 
on his part relative to the ſame tranſaction. 
1 had ſtated in my Narrative, that the firſt 
'Time-keeper, inſtead of being kept in the 
room where the clock was, with which it was 
| to be compared, was kept in a room on the 
_ other fide of a court, acroſs which, and up 
Ry two pair of ſtairs, ſome of them ſo ſteep as 
to reſemble a ladder, it was daily carried for 
the purpoſe of obſerving its variation from 
the clock. This the Doctor expreſsly denies 
to be fact, * uſes the following language, 
p. 30 and 59 1 kept. it in the Great Room, 
only one _ pair of ſtairs above the Tranſit | 
Room; and afterwards ſays, © it was neceſ- 
"Fary, in conſequence, to carry the watch down 
the caſy pair of ſtairs before mentioned, every 
5 e 
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day about noon; to the Tranſit Room to com- 
pare it, after winding it up, with the Tranſit 
Clock, and to carry it back again the ſame way 
as it was brought doum, and depoſit it in the 
Great Room till the next day.“ Now I think - 
it very likely, that his readers will believe 
from this account of the matter, that the Great 
Room is over the Tranſit Room: and will 
perhaps be a little ſurpriſed, when they are in- 
formed, that it does not conſtitute a part of 
the ſame building; but is actually placed on 
the other ſide of a court, which it is neceſſary 
to croſs in the open air to go from the one to 
the other, in doing which ſome ſteps muſt be 
deſcended which are placed there on account 
of one part of the court being lower than the 
reſt: and the ſtairs themſelves leading to the 
Great Room, though not two pair, as I had 
always been told, are by no means an eaſy 
pair of ſtairs, as the Doctor repreſents them. 
The ſituation of theſe places is too well known 
not to occaſion my being immediately —_— 
** my deſcription of them is wrong. 

Upon talking ſince to my Father, about the 
18 where the Time-keeper was kept in the 
Great Room, he has told me, he underſtood it 
was upon a ſhelf, and that it was neceſſary al. 
ways to uſe ſome ſteps in putting it up, and 
nee it down. And with reſpect to What 

5 the 
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te Doctor ſays, about the propriety of cars 
trying it backwards and forwards, what my 
PFPeuather obſerves in the foregoing: letter will 
ſnew very ſtrongly, why it ought not to have 


been done: in addition to which Mr. Dutton 
informs me, that while it * treated i in this 
manner, he, one day, ſpeaking to Dr. Shep- 
herd about it, urged to him the great impro- 

priety of doing it, on the ſcore that its going 


might be either retarded, or accelerated, by a 


| quick and improper horizontal motion being 


given to it in a direction contrary to the vi- 


bration of the balance; adding, that if the 


Doctor pleaſed, he might actually ſtop it by 


ſuch treatment. As a further proof, that my 
Father had: much to apprehend, from its being 
carried up and down ſtairs, and acroſs a court, 

in the manner above mentioned; and that he 


handled very gently, or treated with much 
care, by the Doctor, I ſhall tranſcribe a few 


lines from Mr. Harriſon's book, p. 22, where, 
after having ſtated his having delivered up one 


of his watches, upon receiving a certificate for 
the firſt moiety of the reward, he goes on thus: 


| had no reaſon to expect, that it would be | 


The other three machines were (by order . 0 


* of the Commiſſioners) ſoon after demanded 
of me by Dr. Maſkelyne. One of them, 
* which had been going more than zhirty 


: hogs a ; ” years, 


CET) 


A years, was broke to pieces under his careful 
1 and ingenious management before it got out of 
* my houſe; and the other two were ſo far 
« abuſed in the carriage by land to Green- 
c wich, as to be rendered quite incorrect, and, 
« as far as. I can learn, incapable of being 
« repaired, without having ſome eſſential parts 
made anew. Thus periſhed the firſt eſſays 
« of this long-wiſhed for invention. 
The Doctor ſays, p. 60, That he very 
much queſtions whether the ſtopping of the 
watch aroſe from carrying it to and fro be» 
tween the Tranſit and Great Rooms, as I h 
alledged; —and © that he does not think that 
a perſon going up ſtairs can make ſudden and 
quick turns ſufficient to ſtop the watch, and 
much leſs when he proceeds with caution, as 
he would naturally do in a caſe of this kind.” 
After the 'paſſage IJ have quoted from Mr. 
Harriſon, the reader will not be inclined to 
attribute much to the caution the Doctor was 
likely to obſerye ; and when he conſiders that 
che watch, in conſequence of being placed in |; 
the Great Room, was obliged to be carried to 
and fro in the open air once every day during 
a ſpace: of fifteen months, he will perhaps 
think, that when it rained hard at ſuch times, 
which, in the courſe of ſo long a period, it 
muſt frequently have done, the Doctor, or his 
aſſiſtant, would be much diſpoſed to accelerate 
En Fee: ＋ his 
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His motion, — the Time-keeper did no 
in a manner not perfectly conſiſtent with wy 
caution he pretends to have obſerved: and if © 
it was impoſſible he could have made ſudden 
and quick turns ſufficient to have ſtopped it, 
in'going up ſtairs; it only proves, that the 
ſtairs were not ſo very ample and commodious 
as he would'wiſh to have it believed; but by | 
no means ſhews, that there was not room 6 
enough in the court to have made ſuch mo- 
tions before he began to aſcend; or that they 
could not have been performed with eaſe either 
in the Great Room or Tranſit Room. Be- 
fides, had the Time-keeper in the daily car- 
riage of it backwards and forwards, under the 
circumſtances above ſtated, happened to [Rove 
been let fall upon the ſtones of the court, an 
accident to which it was certainly by this 
treatment expoſed, it would have been entirely 
deſtroyed; and being a new invention, and 
the only machine upon the ſame principles 
then in exiſtence, its deſtruction would not 
only have been a great injury to my Father, 
but poſſibly might have been Eonſidered as 1 
loſs to the Public. n 
With reſpect to the queſtion, which the 
Doctor aſks, p. 61, Whether, if it ſhould be 
allowed, that the Time-keeper ſtopped from 
this rag I do not 170 5 the worſt en I could 
| | A 


„„ 
of it, and what no other maker of Time- 
keepers would allow to be ſaid of theirs, that 
it is not fit, or too delicate, to bear motions 
which it muſt neceſſarily be ſubjected to, in 
removing from one place to another, by put- 


ting into, and taking out of, poſt-chaĩſes and 


boats, and carrying up and down the ſides of 
a a ſhip, which are indeed ſteeper: than any lad- 
der, though the ſtairs at the Royal Obſerva- 
tory are not, and how, in that caſe, it will bear 
the ſhocks of ſome ſeas, which ſtrike a ſhip 
on the quarter, and will give the watch a vio- 
lent motion in the plane of the balance?“ I 
- anſwer, firſt, that I never ſaid it was unſit, 
or too delicate, to bear the motions it muſt 
tr” necefſarily be put to in any of the inſtances 
the Doctor mentions; but. expreſsly ſaid, p. 7, 
that the accident of their ſtopping could never 
happen to them from any motion communi- 
cated by a ſhip at ſea, or from any other cauſe 
of a like kind, except their being violently and 
-wilfully moved in a circular horizontal direc- 
tion; and, ſecondly, that the Time-keeper in 
queſtion has actually been expoſed to all the 
different kinds of motion, which the Doctor 
has enumerated, without having been ever 
ſtopped by any of them in any other hands 
than his own. It has been carried; for in- 
ones, two. voyages to Newfoundland by Ad- 
ä miral 
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rhiral Campbell, as I have already ftated in my | 


Narrative, in the courſe of which it muſt ne- 
oeſſarily have been carried up and down the 
ſides of the ſhip ſeveral times; it has alſo tra- 
velled both by land and ſea many thouſand 
miles, in the hands of Count Bruhl, Dr. Zach, 
my father, and Mr. Dutton; and when tra- 
velling by land was either carried on the ſeat 
of a poſt-chaiſe, or on that of a ſtage-coach. 
I.n its paſſage home from Newfoundland, in 
both voyages, it muſt have been expoſed to 
many of thoſe thocks of the ſea, which ſtrike 
a ſhip'/upon' the quarter, of which the Doctor 
ſpeaks; for as the time of returning from that 
' ſtation is generally a little after the autumnal 
equinox, the weather is uſually turbulent and 
ſtormy. In fact, though it is now more than 
14 years ſince the Doctor's trial of it, during 
which it has been conſtantly going, it has 
never ſtopped once during all that time, with 
ant an apparent cauſe; and but once with 
one, which was in the interval between the 
two Newfoundland Voyages, when the ſpring 
broke. - 

1 will here wie tos of the breaking "of 
three main ſprings, belonging to this Time- 
keeper, from the time it was firſt made; for 
though Dr. Maſkelyne admits, that the break- 
ing of a main-ſpring, as it is an accident that 
20 - 6-3 | all 
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all watches are liable to, is not to be conſidered. 
as a particular defect in any; yet as a very ſa- 
tisfactory reaſon can be aſſigned: for its having 


happened ſo often with the rf Time-keeper, 
and not once with either of the others, and 
now not for eight years with that, I will ſtate 


what that reaſon was. The firſt Time-keeper, 


inſtead of being conſtructed to go only a ſingle: 


day, as they are uſually made, was furniſhed 
with a ſpring, large enough to make it go a 
week ; but, though ſo contrived, it was wound 


up every day, by which means the ſpring was 
conſtantly kept in a ſtate of almoſt as great 


tenſion as it would admit of, and was not ſuf 
fered, as other ſprings are after they are wound 


up, to run nearly down, and then be wound 


up again, whereby the great degrees of tenſion 
given to them bear but a ſmall proportion to 
the whole time their force is employed ; con« 
fequently the probability of their breaking is 


conſiderably leſs than when they are always 
ſtrained nearly as much as they will bear. 


After it had broke a third time, my father put 
a ſtop upon it, in order to prevent it from 
being wound up further than would occaſion 


its going about two days, and in conſequence 


of that alteration, no great degree of tenſion 


eight 


having been fince given to it, the Timekeeper 
has now gone with the ſame ſpring for about 


4 
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eight years without its breaking at all: and 
- indeed from ſo ſmall a ſtrain being given to it 
at preſent, by reaſon of its never being wound 
up more than about one third, it is leſs. labs 
to break than ſprings in general. 

On aſking my Father, why he RY into his 
Time- keeper a ſpring ſo large, as to enable it 
to go a week, he told me, that his reaſon for 
doing ſo, was not becauſe he thought he 
thereby made it better as a marine machine, 

but that he wiſhed to try an experiment; 
whether, by a particular contrivance, he could 
not make a machine for meaſuring time, with 
a ſpring which ſhould keep it in motion for a 
week; go as well as machines, or watches, the 
e ſprings of which would enable them only to 
go a day; which he informed me had not en 
ways been found to be the caſe. How far he 
was ſucceſsful in his experiment, the good 
neſs of the en has ſince Pretey: well 
proved. 
I o0o return to the ano of the Times 

keeper, I obſerve, that though it appears in 
the minute given by the Doctor from his own 
fegiſter, that Mr. Dutton aſcribed it to the 
carrying from room to room, yet it was con- 
tinued to be carried to and fro in the ſame 
manner till the 27th of May following; when 


it appears,” n to the Doctor's own 
. 3. 5 hewing 


— It 
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ſhewing, that upon my Father's attending to 
object to the above mode of treating it, it was 
ordered in future to be kept in the Tranſit Room 
only: ſo that though Dr. M. ſo often boaſts. 
of having always been my Father's friend, it is 
plain, that upon this occaſion he was actuated 
by principles of a very different kind, having 
perſiſted in doing what my Father and his 
friends conſidered to be moſt unfair conduct, 
until the authority of the Board of Longitude 
was called in to prevent him. Nor can the 
eireumſtance of the 001. given to my Father 
to enable him to purſue his labours, which 
the Doctor wiſhes to have conſidered, as not 
only having been ſanctioned, but jointly pro- 
poſed; by himſelf and Dr. Shepherd, be deemed. 
any proof of his good inclinations ; for I be- 
lieve the fact would turn out to be, that hav- 
ing perceived he had excited much diſplea- 
ſure in the minds of my Father and his friends 
by his improper treatment of the Time-keeper, 
he was deſirous of procuring the 500 l. for 
him, in order to heal the wound he _ occa- 
ſioned, and prevent further enquiry. R 

I may alſo make another reflection, which 
the peruſal of the minute given by the Doctor 
ſuggeſts to me, which is, that though he tells 
us the reaſon, why he conſidered it proper to 


2 the watch in the Great Room, was on 
account 
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account. of an obſervation he recallacted my 
Father to have made reſpeRting Mr. Harriſon's 
Watch, yet it appears, from the minute itſelf, 
that Mr. Kendall's watch, which was tried after 
Mr. Harriſon's, was not kept in the Great 
Room, and carried backwards and forwards, 
as my Father's was. And beſides Mr. Ken- 
Gall's Time-keepers, the language of the mi- 
nute would lead me to apprehend, that all 
other Time-keepers, which had been under 
trial at the Obſervatory, whether thoſe of Mr. 
Harriſon, Mr. Kendall, or Mr, Arnold, were 
tried in the Tranſit Room. And why my Fa- 
ther's ſbould be ſingled out to be tried in a 
different manner from all others, contrary to 
his own and his friends inclinations, is neither 
very eaſy to be accounted for, nor very con- 
ſiſtent with the Doctor's pretended friendſhip 
for him. As to the reaſon which the Doctor 
aſſigns for his conduct (viz; that he ſhould 
get a greater degree of heat and cold), that is, 
in my opinion, ſufficiently expoſed by the 
Contents of my Father's letter, of which I have 
already given a copy. But I will further add, 
that though my Father was of opinion, that 
Time-keepers, while under trial, ſhould be 
expoſed to ſufficient degrees of heat and cold, 
and was very ready that this ſhould: be the caſe 
- e to his own; yet this does not 
2800 prove, 
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prove, that he ever thought it would be right 
to carry them every day up and down ſtairs, 
and to and fro in the open air, and thereby 
ſubject them to many accidents, and much ir- 
regular motion, in the manner before ſtated; 
nor by any means ſhew that ſuch treatment 
was, in his opinion, proper. 

This circumſtance, being now fairly. "FOR 
the Public by the accounts given of it by both 
parties, I muſt leave it to them to form a 

judgment reſpecting it, and ſhall proceed to 
take notice of a curious obſervation, which 
the Doctor makes, p. 43, relative to the ſtop- 
ping of the two laſt Time-keepers. His words 
are, had I been ill inclined to the watches, 
as Mr. Mudge inſinuates, I ſhould have made 
no remark at all to explain the cauſe of their 
ſtopping.“ Now I think it evident, that any 
perſon, who was not ill inclined to the Time- 
keepers, would upon their ſtopping in bnd 
quence of his having neglected to wind them up, 
which was the caſe withthe Doctor, have thought 
it incumbent upon him to have ſtated candidly, 
that they had ſtopped for want of winding up: 
and not have left the world to ſuppoſe, by his 
merely ſaying they had ſtopped, and diſinge- 
nuouſly omitting to ſtate the reaſon, that the 
ſtopping had been occaſioned by ſome defect 
in the Time-keepers, when it was really the ef- 
? wg fect 
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| ke of hib own riegligenice: To ſhew, how- 
over hat the Doctor once actually did uſe ſuch 
langunge, as he tells us might have been ex- 
pected from him, if in fact he had been an 


05 enemy to the ſucceſs of the Times keepers, 1 


mall relate the follow ing circumſtance. While 
this Time-keeper was under trial by Dr. Maſ- 
kelyne, it was much Mr. Dutton's practice, af- 
ter any Board of Longitude; to call upon one 
of the members, with whom he was acquainted, 
to enquire what report the Doctor had given 
of it; and upon doing ſo” immediately after 
the Board that ſucceeded the ſtopping; he was 
informed by the member he waited upon; that 
the Doctor had told the Board, the Tinie- 
keeper had ſtopped. What, ſaid Mr. Dutton, 
did he not tell the Board the reaſon of its ſtop- 
ping? To which he was anſwered, That the 
Doctor had nen more of it than chat 
it had ſtopped. 

Dr. Maſkelyne a p. ind cant 
ſtopping of the watch in February 1778: Now 
here in ſact it did ſtop from there being ſome- 
thing amiſs with the watch itſelf, and I chink 
it a circumſtance not a little ſtrong in con- 
firmation of this not having been the caſe upon 
the firſt: ſtopping,” three years before, that by 
the following letters written by my Father it 

will appear, that when he heard of the ſtop- 

. : 9 ping 
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| ping this time, he immediately allowed it ha 
happened from ſomething amiſs in the watch? 
and it will be found, that he began to reaſon 
upon, and endeavour to diſcover, the cauſe of 
it. beſore the watch was ſent down to him at 
Plymouth. If my filial attachment to my Fa- 
ther does not very much warp my judgment, 1 
cannot help thinking the following letters will 
not only ſhew him to be à man capable of rea- 
ſoning ingeniouſly.; but will, alſo make. it ap- 
pear, that he has always been liberal and can- 
did in the opinions he has formed. The ſtop- 
ping of the watch appears, by Dr. Maſkelyne's 
account, to have been on the 1th of February, 
. andthe firſt of my Father's letters, in point of 
date, is written on the 3d of March following 
to his Excellency Count Bruhl. The reader 
will diſtinguiſh this letter from the one writ- 
ten on the ſame day of the month three years 
before, and. will obferve, that at the time 0 
writing it my Father had not ſeen the Match; 
but only reaſoned upon the eircumſtances af 
its ſtopping from what he had heard from his 
friends in tamn. eee is as lows. 15H 
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.4.Iihad the honor af your's of ithe 1 of 
laſt month, and am ſorry for the oceaſion of 


your a ring it; and ſhould be equally "_ 
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to? 


to 5 be eprrvts of the pleaſure of hearing from 
you,” on the ſcore of my time being fully 
employed, whenever your leiſure or inclination 
will permit you to do me that honor. I can- 
notacquieſce in the reaſbn that you give for tb 
watch's ſtopping ; the breaking of the fpring 
that keeps it going while winding up could 


not flop. it, if it were ſo, it would 'only loſe 


ſomewhat of its time, and that immediately 
at the time of winding up, which I think 
Mr. Maſkelyne muſt at ſome time or other 
have obſerved. I don't well underſtand what 
you mean by ſaying, that, “ if the difference 
1 between the two quantities mentioned in 


« the incloſed lip of paper correſponds with 


* the ſum total of its gain fince it was carried 


to Greenwich, there is great reaſon to believe 
& that xhat was the cauſe of its ſtopping.” I 
muſt confeſs I don't at preſent ſee what relation 


they bear to each other, It does not appear 


from your letter, whether Mr. Dutton found 
the watch” ſtopping, or whether it had been 


ſet agoing before he came; or whether it had 
ſtopp'd © for that interval of time, and then 
went on again of itſelf; I don't mention this, 


as at all ſuſpecting any unfair play from the 


Doctor or his aſſiſtant; 1 am too well per- 
ſuaded it ariſes from a fault in the watch; a 


15 that I was not 2 unapprized of, and 
which 
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which I fear will reflect upon me for negligence 
in not remedying it; but it wont be without 
its uſe, as it enables me very naturally to ac- 
count for its acceleration; all I fear is that it 
may leave an ill impreſſion on the minds of 
thoſe, that I would not wiſh: to be prejudiced 
againſt it. The fault of it I ſuppoſe to be 
this, that the balance wheel pinion is rather 
too big, and the contrate wheel rather too 
ſhallow in it, which has occaſioned it to ſtop 


I had obſerved about two years ſince when 1 | 


was at Mr. Dutton's, and took the cock off 
in order to have it gilt, that, upon ſetting it 
-agoing again, the balance wheel faultered; and 
as I could not then and there take it to pieces, 1 
put a little oil to the pinion, hoping that that 
might prevent it; now as I am very well per- 
fuaded it has fopp'd from that cauſe, it is very 
reaſonable to ſuppoſe, that it frequently loſes fo 
much of its force as not completely to wind up 
the ſmall fprings ; the confequence of which 
will be that the arc of the balance will be lefſen'd 
(and by Mr. Dutton's obſervation is lefſen'd 
full eight degrees), and if the ſmaller arcs are 
quicker than the large ones, it will conſequently 
go faſter, and that regularly too; you may re- 
member I told you fome time ſince, that I was 
by no means fatisfied with the method I had ta- 
ken to determine that matter; that this is the 
real 


TY 


xeal.cauſe of its ſtopping I am fully perſuaded, 


and indeed I before ſo far ſuſpected the poſſibi- 
lity of it, that I have made the pinions of my 


preſent watches leſs, though the contrate wheels 


axe of the ſame ſize. I ſhould be ſorry that metals 
ſhould have the properties you ſuggeſt, that of 

altexing their magnitude by an encreaſe of 
heat and not returning to the ſame ſize when 
the heat returned to the ſame degree; for that 
would put an immediate ſtop to all further 
hopes of improvement, both on the ſcore of 
the balance as well as the Thermometer ; 
the latter of which I have myſelf ſometimes 
ſuſpected did not return to the point it ought 
to do immediately after having been heated to 
an uncommon degree (which has not been 
the caſe here), but that I did not attribute to 
the alteration of the heat not having its due 
between the two metals, though after all I 
have ſome ſmall doubt n it * a fact 


or not. 


© 1 ſincerely condole. with your His 
on the loſs of your Brother, and I feel it the 


more ſenſibly, as 1 have myſelf alſo an only 


Brother, who is ſo exceedingly tender, and ſo 
miſerably haraſſed with the gout, that J am 
r under great apprehenſions for his 

life. 1 hope you will be ſo good to let me know 


before 
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before you ſet out for Germany, as I would” 
not willingly be in London when you are ab- 
ſent, and it will be rather late in the year be- 
fore I ſhall be able to come; if I bring the 
watches with me, WIRE is _ Fa in- 


tention. 
J am, Sir, 


Your Excelleticy's moſt obliged. 
And obedient humble Servant, 
_.THOs.  MUDGE.”.. 


The next is part of a Letter to Mr. Dutton, 
written oh the 3iſt March, when the watch 
was in Mr. Dutton's n and f is as” 
follows: 5 | 


% DAR Sin, 


-* You have, I ſuppoſe, by this time tried 
the experiment with my watch, which 1 de- 
ſired. you, and I make no doubt but you have 
ſound the effect that I expected, at leaſt in 
ſome degree; for that it ſnould perfectly re- 
medy the evil, is not to be expected, as it muſt 

by this time (between two and three years) 
have contracted ſome foulneſs; tis ſome ſa- 

tisfaction that it is not an error from principle 
(for that I am convinced it is not) but ſuch a 
one as every watch, -or clock, be the mode of 
making 
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making it what-i it will, is equally liable to, and 
may be always ayoided by proper care and at- 


tention: I muſt confeſs tis ſome what ſur- 
prizing to me, conſidering that, from the ap- 
pearances mentioned by the Doctor, as well 


as thoſe taken notice of by yourſelf, it muſt 
very frequently have halted, and been near 


Ropping (though it did not abſolutely ſtop), 


that the error in its going ſhould be ſo ſmall 
as it is, and I think is a ſtrong proof of the ex- 
cellence of the contrivance, or what is generally 
called the principle. 

«.I have not yet finiſhed either of the new 
ones, though one of them is ſo near it, that I. 
expected it would have. been done to-day, if 


this writing had not prevented it; it is adjuſted 


in every particular, as near as I think I can do 
it, and is now partly cleaned, in order to its 
being put together for the laſt time, I hope. 
It is not in every reſpe& what I could wiſh, 


and it has ſome faults, that are the conſequence 
of too much care; tis a paradox, but I am 


convinced of the truth of it: I ſhall be heartily 
glad when the other is as forward, for I am 
quite tired of them; but I am now tied to the 


_ Rake, and muſt ſee it out.. 


Dear Sir, I remain, 
Yours, &c. 
HO. MUDGE. 
| The 
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The next is a letter written to Count Brubl,, 
and dated the 1ſt of May following, by which 
time the watch had been ſent to my father at 
Plymouth, and he had examined it, ſo as to 
know with greater certainty, what actually 
were the cauſes of its ſtopping. The follaw- 
Ing 1s a copy of this letter ; 


1 Dzax $1 R, 

* I received your Excellency's favour of the 
Tith inſtant, and am much obliged to you for 
he many kind expreſſions in my favour. 1 
wiſh I knew how to deſerve them. In conſe- 
quence of the note you was fo kind to ſend to 
Mr. Dutton, I have ſince received my watch, 
which, on trial, I found would not go at all, 
and feared I ſhould have ſome difficulty to 
make it go till it was down ; but on taking it 
out of the caſe, and examining it, I ſoon 
got over that difficulty. I found the ſecond 
wheel apparently tight, and I had ſome doubr 
whether there was not ſome ruſt round the 
pivot, and a languor in the force from the 
other wheels alſo, proceeding from the thick- 
neſs of the oil ; however, that was not ſuffi- 
cient to have ſtopped it, nor do 1 apprehend 
that it was the contrate wheel, where 1 ſuſ- 
pected it, though that might probably have A 
ſhare in it alſo. The principal reaſon of its 


H | ſtopping 
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| ſtopping was, the want of oil to the balance 
| wheel teeth, where T had originally put but 

very little (and that I believe not very good, 

as I had had it full two years before I uſed it 
to the watch); for I put oil there, not becauſe 
I thought it neceſſary to its going, but by 


way of preſervation; but in the courſe of 
making my new ones, I found ſufficient rea- 
ſon to believe it quite neceſſary, and it hap. 
pens fortunately, that the figure of the pallets : 


is ſuch, as will retain a ſufficient quantity, 


vithout its running away to parts where I. 


would' not chuſe it: what is to me at preſent 
the moſt unaccountable, is its rate of going; 
ſince 1 put oil to the teeth of the wheel, it ap- 
pears to go on as well as it did at firſt, 
and the vibrations of the balance are but a 


few degrees leſs, but it goes about 100 a-day 


too faſt, which I know not at preſent how to 
account for, as I cannot ſuggeſt any conſe. 
| quence, from length of time, that would not 
make it go. rather ſlower than faſter ; but the 


Examining more accurately into it, muſt be 


left till T have time to take it to pieces, wack 
will not be till the winter. 8 

en Agretable to my promiſe, I encloſe to you 
a regiſter of the going of the new watch, by 
which you will ſee, that from its being firſt ſer 


ſlower, 


agoing, it went for ſome time flower and 


: ta ] 


lower, a circumſtance we may. naturally ex- 


pect; for as we know by experience, that 
ſprings kept conſtantly tenſe will loſe ſome of 
their elaſtic force, ſo we may reaſonably ex- 
pect, that the balance ſprings, by being con- 
ſtantly bent backward and forward (though 
not in a conſtant ſtate of tenſion),.will loſe 
ſomewhat of theirs alſo, though ina leſs degree ; 


it is experience only will enable us to judge | 


what to allow for that, and how long it will 


be before the force becomes permanent : from 


about the roth of April downwards, the errors 
ſeem in a good meaſure to correſpond with 
the riſe and fall of the thermometer, though 
I have ſometimes a doubt with myſelf whe- 


ther there has not ſome ſmall error crept in 
from another cauſe, which I intend as ſoon as 
the other is ſet a-going, to put out of doubt, 


by taking out the balance, and altering the 
part I ſuſpect to be faulty ; I had done ir 


before now, but that I was obliged by illneſs 
to lie by for full a fortnight after I wrote you 


laſt ; but I have now, I hope, perfectly got 


rid of my diſorder, and the watch is ſo for- 
ward, that I ſhall put it together in order 
to its adjuſtment to-morrow,, or on Monday 


next. 
* A8 J ſuppoſe your Tries! is juſt upon 


ſetting off for Saxony, and that this will be 
* the 


— 
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the laſt time 1 ſhall have the honour of writ« 

ing to you till your return, permit me to wiſh 

you health, and a pleaſant tour; though it 

ſeems, from the papers, as if you was likely 

to meet with as much confuflon in the coun- 

try you are going to, as we dude had in nM 

for ſome time paſt . | 

1 am, Sir, 

2 Excellency: O mot oliged, 

And obedient humble Servant, 


THOMAS MUDGE.“ 


* 
222 
To WM 
* 


bey 1, CET 


As 10 am now about to * to the Doctor, 
as to the ſeveral inſtances he has produced of 
the going of the Time-keepers, and the con- 
cluſions he has drawn from them, I will firſt 
venture to make ſome further obſervations 
reſpecting the proper methods of aſcer- 
taining rates, and what I ſtill conceive to be 

* Do theſe letters contain the unqualified aſſertions of a 
man who, upon finding an error to have been diſcovered in . 
a thing which he had repreſented to. poſſeſs great perfection, 
immediately declares the error to be nothing at all—that he 
can get rid of it at once, and ſhew the thing to be perfection 
itſelf ? Are they not rather the candid ideas of a man, who 
| ſhews himſelf conſcious of his powers, and therefore feels an 
_ aſſurance, under the circumſtances of the caſe, that he can 
eaſily remove the ſeeming errors of the machine, | 


the 
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the proper and fair modes of compariſon ; and 
will then proceed to animadvert, if not on all, 
at leaſt on all the-moſt material, circumſtances, 
which he urges, to ſhew, that my Father's 
Time-keepers have not gone with a ſufficient de- 
gree of correctneſs to entitle him to any of the 
rewards he has applied for; and I do this the 
rather now, that I may, if poſſible, before I 
particularly notice the inſtances which offer 
' themſelves to me, as proofs of Dr. Maſke- 
lyne's diſingenuous conduct, endeavour to re- 
move any improper bias, which his ſpecious 
and plauſible way of reaſoning may have im- 
preſſed upon the minds of my readers. 

V pon the peruſal of Dr. Maſkelyne's anſwer, 
and a reference to his regiſter from day to day, 
which I have printed at the end of my Nar- 
rative, I was particularly ſtruck with the great 
difference in the apparent errors of the Time- 
keepers between the firſt ſix months, and the 
laſt; and as in the inſtances he notices where 
he has applied a rate, deduced from the going 
of the Time-keepers during the firſt month, 
to the whole of the time afterwards, the errors 
of the laſt ſix months are very much greater 
than thoſe of the firſt, it occurred to me, that 
this might be a means of ſhewing the unfair- 

neſs of the rate itſelf, by making it appear 
that the quantity of error will almoſt always 

pr increaſe 


1 K 


eh in proportion to the diſtance of the. 
Period, out of which the rate 1s, taken, from 
that to which it is applied; and it might alſo 
ſhew how fallacious the Doctor's method of de- 
texmĩniag the true excellence of Time-keepers 
is, hy proving; that upon a compariſon of the 
reſults, with thoſe given by other rules of | 
judgment, which the Doctor himſelf has not de- 
nied the juſtice. of, they do not at all quadrate 1 
but frequently, when by the application of the 
method to which the Doctor ſeems ſo much 
attached, the error turns out to be very great, 
by uſing the other methods there appears to be 
a great degree of excellence. 

To exemplify this mode of reaſoning, I ſhall 
campare the errors of the Time-keepers in 
each ſucceſſive, month, as indicated by the, 
Doctor's rate, taken from the firſt month af 
the trial, with their errors in each month, as. 
found by a rate taken from the month imme- 
diately preceding it; and then ſhew, that with 
the Doctor's rate, the ſum of the errors of the 
laſt months of the time are diſproportionably 
rota thoſe of the firſt; but that, with 

he rate deduced. from each preceding month, 
_ the difference is very trifling : which I think 
will be a ſtrong argument among many others, 
to prove the abſurdity of uſing a rate taken 
from a remote period of time; particularly 


when all Time-kcepers, as the Doctor himſelf 
obſerves, 


[in 


. obſerves, do from time to time accelerate or 


retard their rate of going. 
As there are but twelve months in As whole 


of Dr. Maſkelyne's trial, and the firſt month 


is uſed to obtain à rate to apply to the ſuc- 
ceeding parts of the trial, in conſequence of 

which there are but eleven left, I have, in 
order to make the compariſons exact, rejected 
the laſt month, and applied the ſeveral rates 
to the firſt and laſt five months of the remains 


ing ten; otherwiſe I ſhould have confuſed the 


compariſons, by having ſix months in one pe- 
riod, and only five in the other; beſides, that 


it might have been ſaid that ſuch a way of ſtate 


ing my caſe, would neither have been a "ns 
nor true one. 

Upon applying then, Dr. Maſkelyne's s me- 
thod to the two watches, it turns out, that 
the error of every ſeparate month in ſucceſſion 
is as follows; N 


* 


2 Green. Blue: 
Firſt month being e 
| | 1 5 
from 24th july | 1 > 7 
to 24th Augurrt )!! 
September 4 0 11,8 
October 24 5 Not 0 2370 
November 7 0 43,2 


December 24 A e 173 
January 29 — 1 03,9 


TR | * H Wr 
February WW... . 


March 0 13% 60 58.1 
April TFF h8 .: £258 
May 30 35 107 o 49,0 


Upon an examination of the above periods 
it will be found, that though they do not in 
every inſtance increaſe in the amount of their 
Error, as they become further diſtant from the 
firſt month, yet they do generally; and upon 
taking the ſum of all the errors of the firſt five 
months, as to Green, it will be found to 
amount only to 2 47”,2 ; whereas, the amount 
of the ſum of all the errors of the ſecond five 
months is 5' 23',3, which is almoſt double the 
quantity of the firſt, And, as to Blue, the 
' ſum of the errors of the firſt five months, is 
only 2'-30",0 ; whereas the ſum of the errors of 
the ſecond five months amounts to 5 22, o, 
which is more than double the quantity of the 
firſt period. Now then let us ſee how the 
errors of the ſame months will come out by 
comparing each month with the preceding 
one, or, in other words, taking a rate from the 
month preceding to apply to the ſucceeding 
one, inſtead of uſing the fixed rate taken from 
the firſt month, n to Dr. . 5 

; „ 
Between 


N 
Green. e 
"ods 


N 8 Bees i 9,1 
2#&3- 0 22,9 2 4 05.26 


384-0354 3 & 4% 0 208 
485-1 6,8 485-0 3755 
 $&6 - 0 342 58 & 6 0 18,8 

. 6&7 - © 13,4 68 7 0 144 
78 80 10,0 7&8 - 0 2,0 

8&9 = 0 19,7 8&9 - 0 0,2 

9 & 10 © 20,9 9 & 10 o 38,3 

to & 11 1 28,8 10 & 11 0 46,7 


e it will appear, that the ſum of all the 


errors of Green, in the firſt half of the time, 
viz, the firſt five months, is 2 50% 4, and in 
the remaining five months, or ſecond half, 
2 328: And that the ſum of all the errors of 
Blue, in the firſt period, is 1 42,8, and inthe 
ſecond, is 1'41",6 : ſo that, in this way of 
coming at the errors, the quantity appears, as 
to bath Time-keepers, to be a little greater in 
the firſt period than in the ſecond; but the 
difference, inſtead of being outrageouſly great, 
as in the former inſtance with a rate taken 
from the firſt month, is too trifling to e 
notice. 


When the Doctor comes to notice what 1 


ſay about a rate being taken from the whole 


time of the going, to be applied to any of the 


intermediate ſpaces, he lay this is very fa. 
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| vourabie to myſelf, becauſe, let the watch go 


ever ſo ill, it will juſt take off half the error. 
This aſſertion, however, I will take ypon me 
to ſhew, is totally void of truth. It muſt 
be admitted, that the perfection of a Time- 
keeper conſiſts in its always meaſuring an equal 
quantity of time in an equal ſpace, and in 
order to know how you can come at its real 
error ariſing from its not doing ſo, I will put 
a caſe nearly like that I have uſed in my Nar- 
rative. Suppoſe that ina year, which to avoid 
fractions we will conſider as conſiſting only of 
350 days, there be a gain of ſix minutes, which 
is exactly equal to a rate of one ſecond a day, 
then if, upon the application of that daily rate 
of 1"to any number of days, weeks, or months, 
or (in the language of my Narrative) to any 
of the intermediate ſpaces of time, within the 
360 days, it ſhall turn out that there is no de- 
viation, there will in fact be no error in the 
Time-keeper. But if, inſtead of there being 
no deviation, it ſhould turn out, that the 


Time- keeper at the end of one month has loſt 
one minute, at the end of three months two 


minutes, and at the end of ſix months three 
minutes, upon applying the above rate of one 
ſecond a day, the conſequence will be, that as 
that rate will at the end of 30 days give a gain 
of 30 ſeconds, this added to the one minute 
. : loſt 


[ 59 J 
loſt gives 1 30” as the error upon the month: 
as alſo the rate at the end of 90 days, or 
three months, will give a gain of 130", that 
added to the 2 loſt will give an error of 3.300: 
and as at the end of fix months, or half a year, 
the daily rate will give a gain of 3'; that added 
to the 3* loſt will give an error of 6. Now, 
as the Doctor, after ſtating this method to be 
very favourable, ſays, that however ill the 
Time-keeper has gone, it will juſt take off 
half the error; let me aſk him, how he can 
poſſibly make it appear; that as haf the error 
will upon the application of ſuch 'a rate be 
always taken off, the whole error at the end of 


the month ought to have been 3'; inſtead "of 


1'30"; at the end of three months 7, inſtead 
of 3.30 and at the end of fix months 12, 
inſtead of 6. The only way by which T' can 
form a gueſs, how the Doctor could fall into 
this egregious blunder, is by ſuppoſing that he 


has, in ſome way or other, confounded, in his 
on mind, the rate we are here ſpeaking of, 
with the mean between the Toſs at the end of 


the firſt half. year, and the gain at the end of 
the ſecond: and, indeed, if that mean be 
applied, as a rate to determine the error 


between the two periods, then I confeſs half 
the error ariſing from ſuch à compariſon 
would be got rid of; for in the 2 ED loſt fire 


tt the end of fix-months, and 6' gained at the 
end of the year, the error ſhewn by the com- 
pariſon would be 9; though, by taking the 
mean between - 3 and + 6' which amounted 
to T1 30%, and applying it, either to the 3 
loſt at the end of the fix months, or the 6 
gained at the end of the year, the error, in- 
DP. | Read of 9, would only appear to be 4 30", 
which would be juſt getting rid of half of it. 
But this mean is altogether different in its na- 
ture, from the mean daily rate I have ſpoken 
of, as taken from its gain or loſs at the end of : 
the whole trial. | 
As a further illuſtration of ns NSA "BP 
"ive: made uſe of in oppoſition to the rate 
adopted by the Doctor, I will put the caſe of 
a Time-keeper meaſuring unequal quantities 
of time in fix ſucceſſive periods of a month 
each, and that we are informed, not only of 
the ſum of its deviation from mean time, or 
the ſtandard by which it has been tried, at the 
end of the fix months; but alſo of the ſum of 
its deviations. at the end of each month. Now, 
if it were required to aſcertain the allowance 
to be made in the going of the Time-keeper 
for the ſucceeding month, ſo as to arrive at as 
great a degreee of certainty, as the nature of the 
thing will admit of; as we find that all- the 
ſeveral quantities of deviation in each month 
differ, and that too with a good deal of irre- 


gularity, 


(464-7 
gularity, if it was doubtful to which we ought 
to give the preference, we ſhould not take the 
largeſt, becauſe it is found by the experience of 
the whole ſix months, that it is fix to one that 
the quantity does not prove ſo large, nor would 
| it be proper to take the ſmalleſt quantity, for 
the ſame reaſon; and, as the intermediate 
quantities do not agree, there would be the 
ſame reaſon for not giving a preſerence to any 
one of them: the only method, therefore, 
which remains, is to t the mean of the 
whole by dividing the ſum of the fix months 

by the number of the months, which will cer- 
tainly give a much more probable rate or al- 
lowance to aſſiſt in aſcertaining the going of 
the watch in the month ſucceeding, than either 
of the preceding months, taken ſeparately, 
would have done; and particularly the firſt, be- 
cauſe if there be any cauſe in exiſtence to affect 
the rate of the watch, which did not exiſt when 
it was firſt ſet going, it is five to one it did not 
begin to operate in the firſt month : there is 
therefore abundantly more reaſon to expect an 
agreement between the rates of the months that 
are neareſt to the one they are to be applied to, 
than between that, and the firſt of the ſix months, 
from which it is the furtheſt removed. If 
then it be allowed, that, in judging of the 
going for one month, it would be improper to 
| take 


„ 


a ay manch of the fix; which 5 


had preceded, in preference of the mean of the 


whole together, would not the probability of 


obtaining a fit rate be very much more remote, 


if the rate afforded by one month were to be 


applied to determine the going of the next ſix; 
| and yet the Doctor has not only done this, but 
even boaſts of having applied it to periods of 


Fifteen months; for in his ſtatement of cer : 


tain trials which laſted that length of time, a 
rate taken from * * OO he wells * the 


the one he uſed, - | 
1 ſhall next confider wha Dr. Maſkelyne 


e about the firſt Time-keeper being depoſited 
with Dr. Hornſby, in order that Dr. Hornſby's 


trial of it might be a check upon his own, 
which he notices in p. 35, and 61, of his An- 


ſwer, where he charges me with a miſ-ftatement 
in the following paſſage quoted from my Nar- 


rative; that my Father, after having com- 
pleted his Time-keeper, put it into the hands 
of Dr. Hornſby, thinking it expedient, that 


ſome other public character, beſides Dr. Maſ- 


kelyne, ſhould be acquainted with its going; 


and that after Dr. Hornſby had tried it for 
four months, during which time it went 


with great accuracy, it was committed to the 


| _ eare of Dr. Maſkelyne; but that it was ſoon 
found, that if the Time-keeper continued to 


2 


Ws 
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go under his care in ſuch a manner as to de. 
ſerve the public attention, it would not he oc. 
cafioned by his good treatment of it, but be- 
cauſe it was not an eaſy matter to do it any 
injury,“ ſtating that it was tried by himſelf, 
for two months, before it was put into the 
hands of Dr. Hornſby. I am very ready to 
acknowledge that it was tried by him for the 
two months he mentions, and the event of that 
trial made it evident, that it was neceſſary to 
have ſome check upon him in futute; for it 
was during that period that the Doctor carried 
the Time-keeper to and fro, and up and down 
ſtairs, contrary to the wiſhes of my Father 
and his friends, as I have before related, till 
he was abſolutely prohibited from ſo doing by 
an-order of the Board of Longitude; and it 
was during the ſame period, that the fatal 
ſtopping of it happened, of which the Doctor 
has given ſq very lame an account. Therefore, 
though the Doctor entertains ſo very high an 
opinion of the privileges annexed to the office 
of Aftronomer Royal, as to ſuppoſe it exempts 
him from all cenſure or control, it was highly 
neceſſary for this very reaſon, that the Time+ 
keeper ſhould be tried by ſome character of 
diſtinguiſhed eminence, to operate as a check 
upon him, and thereby, if poſlible, prevent 
any future enterprizes of the ſame kind. And 


the 


7 


| 


| 
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the Dodtor's eagerneſs to convidt me of petty 
miſtakes with reſpect to times and dates, with 
-which I really do not profeſs to have been ac- 
curately acquainted, and which I have not in 
ſact ſtated in the paſſage alluded to, has only 
tended to occaſion an enquiry, which has 
turned out much to his diſadvantage *. 

The Doctor obſerves, p. 63, that when 


the Time-keeper was returned to the Royal 


Obſervatory, aſter having been tried by Dr. 


Hornſby, it went at firſt at the ſame rate as it 


did with him before the removal, and after- 
wards went full as regularly with him as it had 
done with Dr. Horaſby ; its rate indeed being 
gradually accelerated with him as it had with 
Dr. Hornſby, but his trial laſting fifteen 
months, the acceleration of rate became con- 
ſiderable with him, amounting to 8“, and 
therefore the watch might ſeem to a ſuperfi- 
cial obſerver to have gone worſe with him 


than with Dr. Hornſby, it only having accele- 


rated its rate by about 1=”, in the courſe of 


Dr. Hornſby's four months trial. As the 


Doctor, has not thought fit to publiſh an ac- 


3 My Father had ſo little apprehenſion of his Time. 1 
keeper not been found to poſſeſs, upon fair trials of it, a 
ſuperior degree of excellence, that, befides the trial By Dr. 
Hornſby, it was alſo tried by Count Brubl, Dr. Heberden, 


a * * Demainbury. 


Ps 
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rount of the going of the Time-keepet from 
day to day, I am not furniſhed with proper 
materials to make a compariſon of the firſt 
four months of its trial with him, and the firſt 
four of its trial- with Dr. Hornſby, with the 
degree of exactneſs I could with ; therefore if I 
ſhould happen to be incorre& in what I am 
about te ſay; I ſhall be very willing to retract 
any thing which upon further information. 
may prove to be erroneous. © No it appears 
to me, as far as it can be judged from the 
table of its monthly going, which the Doctor 
has given in No. 4 of his Appendix, that the 
Time, keeper muſt have accelerated more than 
17” during the firſt four months of his trial of 
it, contrary to what he has aſſerted; and theręe- 
fore, according to the reaſoning he has adopt- 
ed, muſt have gone worſe with him, than with 
Dr. Hornſby. For the table ſhews, that dur- 
ing the firſt month, which conſiſted of thirty 
days, it gained 357, conſequently its mean 
daily rate muſt have been O2; and that 
during the fourth month, which conſiſted of 
twenty-eight days, it gained 59,99, of courſe 
its mean daily rate muſt have been + 2",14, 
and therefore the acceleration of its rate dur- 
ing the four months muſt haye been more than 
two ſeconds: and, if we proceed to the fifth 
month of its trial by the Doctor, it will ap- 
N _ per 


T6) 


peer fromthe table; that there muſt have been, 


comparatively ſpeaking, a moſt extraordinary 
neceleration during that month, which is not 
Very eaſily to be accounted for upon the prin- 
riple of a gradual acceleration, which the 
eee us took een his trial 
whit 71% 6. 
* The Doctor en dec to notice 
the trials of the Time - keepers, Green and Blue, 
which my Father made in conſequence of re. 
ceiving the 500l.; and here he certainly ſup- 
plies a deficiency in my hiſtory of them, by 
_ Nating à ſecond trial of them in the years 
1783 and 1784, which I had omitted to men- 
tion, though not intentionally, as the Doctor 
- ſuppoſes; for if I had been inclined to omit. 
any trial intentionally, it certainly would have 
been the firſt, when they went the worſt, and 
not the ſecond, when their going was ſo much 
ſuperior. But though they went very much 
better in the ſecond trial than in the firſt, 1 
freely admit they did not, in that trial, go 
within the limits of the Act. I ſhall, how= 
ever, avail myſelf of what the Doctor has 
ſaid of that trial to obſerve, that their varia- 
tion from themſelves in gaining or loſing, 
amounted only to 9",; in fifteen months: where- 
as Mr. Harriſon's Time-keeper varied 28” in 
eieht months, which is little more than half 
* . the 
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the time: and with reſpect to the errors, as 
they appear by what they had gained or 
loſt at the end of the firſt and fecond fix 
months, it always turns out, as I have before _ 
obſerved, that the application of the Doctor's 
fate makes them appear greater than any of 
the other rates, which have been n pro- 

per ones for this purpoſe. | | 

I be Doctor having now come to the con- 
_ elaficn- af che laſt trial of the two Time» 
keepers, ſpeaks of my charging him with hav 
ing tated, after the trial was over, that hoth 
of them had gone within the limits ; namely, 
that one had gone within the ſtticteſt limits, 
and the other within the moſt extended ones. 
This the Doctor denies he ever ſaid, and\af- 
- firms, that the extent of what he mentioned 
to the Board, and alſo to Mr. Dutton, Was, 
that he believed one or both of the watches 
might be found to have gone within ſome of 
the limits required by the Act, but cauld not 
be ſure, not having completed the calcula- 
tions. Mr. Dutton, upon being applied to, 
denies that the Doctor ever Bifed theſe expreſ- 
ſions to him, or that he has at any time fince, 
acknowledged to the Doctor that this was the 
caſe. However, I did not allude to Mr. Dut- 
ton, as being one of the perſons to whom he 
made che declaration I have charged him with. 

. K 2 But 


Sut Mr. Matthew Dutton, Mr. Dutton's eldeſt 


fon, was; and he has ſo perfect a recollection 
of the Doctor having told him in direct terms, 
that the Watches had gone through their trial 
within the limits of the Act, without ſaying a 
fyllable of his not being ſure; or not having 


made his calculations, that he would very rea 


dily ſwear to the truth of it; and he ſay he res 


members having, in conſequence of this in- 
formation, a good deal of converſation with 
the Doctor as to the further trials they were 


to undergo, and particularly aſked him, when 


they would be ſent to ſea? when the Doctor 
told him, that at the next Board; the Admi- 


ralty would be applied to for a ſhip for the 


purpoſe, but on account of the armament 
that was then fitting out by Government, and 
the proſpect of 4 war, he thought it very un 
certain as to the time When a ſhip would be 


granted them. This accotint is certainly a 


very circumſtantial one, and upon enquiry 
will, I am ſure, be found to agree' better with 
what Mr. Matthew Dutton has 2ually told 

me; thin I learn from Count Bruhl Mr. Eme- ; 
ry's ſtory, told by the Doctor, is likely to 


agree with the information he actually receive 


ed from Mr. Emery; as, from what the lat- 


| med has line ſaid of the _ wrought-up ſtory 


- - the 


EE: > 
the Doctor has told for him, he ſeems'by ns 
means diſpoſed 70 ſwear to the truth of it. 

In addition to the evidence which Mr. Mat 
thew Dutton can give as above; it may alſo 
be further noticed; that when the Doctor ſent 
the regiſter of the going of the Time-keepers 
to Mr. Dutton the elder, he alſo ſent his com- 
pliments, and was ſorry he had been miſt aten 


in aſſerting the Time-keepers had gone with. 


in the limits of the Act; and as by this time 
Mr. Dutton thought it would not be-amiſs-t6 
have as certain evidence of the truth of 
what paſſed as he could; 'he immediately 
made a note in a blank leaf of the regiſter, 
that ſuch was · the meſſage the Doctor ſent, ©"! 
The Doctor next proceeds to ſay, p. $0, that 
he was induced to mention what he then 
believed, without having made the calculations 
to aſcertain the matter, out of gend will t 
my father, that he might take the advantage 
of cleaning his watches, previous to ſuch 
further le they might become entitled to; 
if his opinion of their go6d performance 
ſhould be verified upon calculation; and 
afterwards obſerves, p. 81, that his ſolieitude 
for the Watches being returned to my Father 
to be cleaned, previous to ſuch” further trial, 
as they might be appointed to undergo, ſhews 
almoſt as plain as any thing can do, that he 

Was 
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writs net then unfriendly to the Watches, far 


that had he not wiſhed well to them, he ſhould 


- have ſerutinized more nicely into their going 


before he ſpoke about thera, and not have 


taken. ſo much pains to recommend the clean- 


ing them preparatory. to further trials. To 
this I anſwer, that as the caufe of the Doctor's 


Father muſt fore ver remain locked up in his own 
breaſt, it is impoſſible fully to aſcertain all the 
reaſons which gave birth to it; but I think 


we may form a very probable gueſs as to fore 


of them, and may arrive at ſtill more certainty 


with reſpe& to what were not the teaſons which 
made the Doctor fo ſolicitous upon this head. 


That the Doctor's folicitude to get rid of the 


Time-keepets did nat originate in that good = 
Will to my Father, and friendly anxiety ſor 
he ſucceſs of his invention, to which he pre- 


tends, is evident from this circumſtance, that 


thengh the Doctor was told, more than once, 


thar my Father was deſirous that the Time- 


keepers ſhould go through all their trials 


folicitude to have the Watches returned to my 


Without cleaning, that the public might have 


the cleareſt evidence of their permanence, 


and utility, and that he was perfectly ſatisfied 
that there would be no occaſion for their being 


cleaned; yet the Doctor again and again 


preſſod to have them taken away for that pur- 


Ev poſe, 
0 * . * 
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ton J 
cations, the letter, I have mentioned in m yx 
Narrative; was written as late as on the iotk uf 
November following, for the ſame purpoſe, 
by Sir Hatry Parker, Secretary of the Board 
of Longitude, upon a reſolution of the Beard 
made more than five months before. Whether 
the Doctor was in hopes, That, if the watches 
were taken to pieces to be cleaned, they, would 
alter their rate of going, as he ſtates Mr. 
Harriſon's to have done, which might have 
afforded him the means of condemning them 
in their futute trial ; r whether he thought 
they would, after being put together again, 
require an unreaſonable time for their adjuſts 
ment, which he might have urged againſt their 
being an invention generally practicable and 
uſeful, and which he has, though without any 
reaſon, occaſionally inſinuated in different 
parts of his Anſwer; or what other reaſons he 
might have had, muſt be matter of conjecture 
to every one but himſeif: but it certainly was 
no proof of his friendſhip for a man, to defire 
that to be done, which he knew he was averſe 
to, and was aſſured was contrary to his intereſt; 
and to pretend that it was, throws ſuch a dark 
ſhade of ſuſpicien over the whole vranſaction, 
as the- Doty am Fam 
remove. 


4 


T9 3 
- | After this the Doctor mentions the memorial 
I preſented to the Board of Longitude, praying 
they would, under the diſcretionary power 
veſted in them, beſtow upon my Father ſuch 
a reward for his Time-keepers, as they ſhould 
think he deſerved. He tells us, © the Board 
did nat chuſe to exerciſe this power in the 
preſent inſtance,” and then adds; - nothing 5 
to explain the motives that might guide their 
opinions in not granting this favour to Mr, 
Mudge is put on the minutes. Now I believe 


the only motive was his inveterate oppoſition 


to the juſtice, and propriety, of the meaſure ; 
for Dr. Hornſby told me, when the Board 
broke up, that nothing had been done for my 
Father; but that he believed there was not a 
member preſent, Who would not have given 
the reward that was aſked, if it had not been 
for Dr. Maſkelyne; and though the Doctor 
has accuſed me, in another part of his pam- 
phlet, of having ſuppreſſed the information he 


ſuppoſes Dr. Hornſby muſt have given me 


about Mr. Eyerard's Time-keeper, of which 
I ſhall ſpeak hereafter, I aſſure him, I do not 
recollect that Dr. Hornſby told me any thing 
more than I have mentioned in my Narrative, 
except what J have juſt related. 5 
The Doctor then proceeds to ſtate 3 of 
the arguments that were uſed at the board, 
yi why 


tu 


why. a reward. ſhould. not be given to. my 
Father (and which 1 apprehend were_argu- 
ments uſed by himſelf), and among others, 
ſays it was mentioned, that watches had been 
made by other watchmakers, ſuperior to thoſe 
of my Father. Mr. Arnold, Mr. Earnſha w, 
and Mr. Emery, were the three that were 
particularly mentioned, and I have not the 
leaſt inclination to detract from their real 
merits; but I inſiſt, that they never have made. 
Time-keepers of equal excellence with thoſe 
of my Father, however inclined Dr.  Maſke, - 
lyne.may. be, in order to ſerve his own pur-. 
poles, to exalt their characters, with a view. 
to depreciate his, And I am very ſure, . that. 
there are no Time-keepers in exiſtence, made 
by any of theſe artiſts, or by any other perſon, 
which have heen in uſe for ſeveral years, and 
ſtill preſerve ſo great a degree of perfection, as 
to go generally within half a ſecond. a day; a 
degree of excellence, which not only the two 
Time-keepers that were laſt rejected, and are 
now with Mr. Dutton, continue to poſſeſs; 
but alſo the firſt, which was made about eigh- 
teen years ſince, and is now going in che 
hands of his Excellency Coung Bruhl. As 1 
am at preſent ſpeaking of the actual merit of 
my Father, in compariſon with chat of other 


watchmakers, I will mention one Proof of hig BY 7 


cane. which, to my mind, is incontro- 
8 L | wuke 


1 

. 
vertible, which is, that the native vigour of 
his genlus, enabled him to ſtrike out at once, 


© thoſe principles of conſtruction for his Time- 


% - 


keepers, which were calculated to impart the 


| greateſt excellence to them; and it is a fact, 


that though Mr. Arnold, and other Time- 
keeper-makers have been continually altering 
the conſtruction upon which they have made 
their Time-keepers, becauſe they found, from 
time to time, that they were not to be de- 
pended upon, my Father has never made any 
alteration in the conſtruction or invention of 
his, but they are exactly the ſame now, as they 


were in the year 1774, when he finiſhed the 


firſt he made“; and, in conſequence of this 
certainty in their-principles, they have not gone, 
ſome well, and ſome ill; but all the three ſuc. 
ceſſively, which he has made, have invariably 
arrived at a great degree of excellence. If, 
therefore, ſuch Time-keepers, as may be made 
upon the plan of my Fathers, ſhould at any 
time go amiſs; as it will not be from any 
failure in the principles of their conſtruction, 
but merely, either from their not being ſo. 


well adjuſted, acid regulated, as they would 


»The improvements which have been 3 to 


c bene in my Father's Time keepers from time to 
time, have been merely alterations in the. mode of adjuſt- 


ment; but La the ſame 1 


at 2 6ſt. * 
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Adwit of, or from ſome accidental defect in 
the workmanſhip, or materials, or want of oil, 
or cleaning; the ſame Time-keeper might al- 
ways be made to anſwer its intended purpoſe 
by the removal of theſe accidental cauſes of 
error, when at any time they may happen, to 
occur; and which „having nothing to do with 
the principles, - will readily diſcover; them- 
ſelves upon examination. Now it is very well 
known, that this is by no means, the. caſe, as to 
any inventions which other watchmakers lay | 
claim to, and I know. very well, that Mr. Ar- 
nold has been continually, from time.to time, 
challenging the approbation and applauſe of 
the public, for a variety of alterations in the 
conſtruction of his Time-keepers, by each of 
which, at the time, he was of opinion, he had 
got rid of every material error; but for want 
of that certainty of principle, to which my 
Father's Time-keepers owe their excellence, : 
he has never been able to depend upon mak- 
ing two or more Time-keepers in ſucceſſion, 
upon the ſame principles, poſſeſſing nearly 
equal degrees of perfection; for it has hap- 
pened, that when he has made one that 
has gone well, the next he has made has 
turned out very indifferently. Of this fluc- 
tuation in the principles, and variation in 
the conſtruction, of his Time-keepers, I am 
4 Jurnzihed with proof, which can be pepe 
5 1 | if 


£33 


if eech And believe, were it to de 
; eat "Int," it would be very likely to 
turn out, that his Watch, which was tried | 

by the Beard of Longitude, in 177% And! 
1780, and Mr. Everard's Watch, both 
Which ure ſtated to have gone ſo well, are 
not made upon the Tame © conſtruction; 
in which Caſe, whatever might be the te- 
kit of the Watches, ſeparately conſidered, 
their refpective principles are not to be fo 
much relied upon. Should Mr.! Arnold think 
1 have faid too much about my Father's 
merit, as oppoſed to his, he muſt recollect, 


that he provoked the comparifon by his own 


publication, which came out before my Nar- 
| _rative, where, though he does not deny that 

my Father poſſefſes conſiderable merit, he 
nevertheleſs infiſts upon it, that he has done 
the moſt ſervice to the public, and is in fact 
the greateſt watchmaker that ever lived. But 
though it appears from what 1 have already 
ſaid, that 1 am not of the ſame opinion, yet 
yet I am very ready to acknowledge, that I 
think the public much indebted to him for 


his active and enterprifing diſpoſition, by - 


which many much better Watches and 
'Time-keepers have been made than otherwiſe 
3 TEN, 

Dr. Maſkelyne obſerves, that I have gone out 
[fm my way to v ally my'F Father's cauſe with Mr. 
Harriſon's ; 


t 7 1 

— but I cannot eee 
is fo cloſe a reſemblance between them, that 
they ſeem naturally to ally themſelves, I have 
always been led to conſider my Father's caſe, 
and Mr Harriſon's, to be ſimilar ones; from 
an opinion that they were both men of ge. 
nius, whoſe abilities have been engaged in the 
purſuit of the ſame object, in which purſuit 
both have met with the ſame oppoſition from 
a prejudiced individual; with this only dif- 
ference, that in the end Mr. Harriſon, When 
he was near eighty years of age, got 20, 000 h 
as a reward for his labours ; though my Father, 
whoſe genius, and merits, may by his friends 
de thought equal to Mr. Harriſon's: (for he 
does not pretend to ſuperiority) who has made 
Time-keepers, which have been found to poſ- 
ſeſs a degree of perfection many times greater 
than thoſe of Mr. Harriſon, and who, like Mr. 
Harriſon, has ſpent the greater part of a long 
life in the purſuit of objects of public utility, 
after having attained the ſame age, has, for bis 
labours, received as yet but $0ol. and is now 
by increaſing age, and infirmities, at laſt de- 
prived of the power, however ſtrong his in- 
clinations may be, to attend to them > 
longer. 

With Alpe to what 9 DoRtor obforndd, 
e my having mentioned his being pe- 


cuniarily _ 
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euniarily intereſted in the conſtruction of the 
lunar tables, where he ſays, that he pays over 
All that he receives for this purpoſe. to the va- 


- Fious computers and comparers of the calcu- 
lations, and produces his vouchers, and paſſes 
his accounts, for every farthing of it. I can 
only ſay; that I was poſitively told ſs, by a per- 
ſon 1 had every reaſon to ſuppoſe well in⸗ 
formed upon the ſubject; and, beſides this, 
found the ſame thing aſſerted by Mr. Harriſon 
in his pamphlet written between twenty and 
thirty years ago, which has never been pub- 
lickly contradicted. I truſt therefore the 
world will readily acquit, me of any thing like 
intentional falſehood, and when they are in- 
Formed, that, ſince the year 1774; 25000 I. have 
been granted to the Board of Longitude by Par- 


_ | liament, a great part of which has been diſtri- 


duted by the Doctor to ſuch perſons as he has 
employed, or recommended, they will be in- 
lined to think him intereſted, though not in 
a a pecuniary way, in conſequence of the een 
five patronage he by this means enjoys. 
In reply to what Dr. Maſkelyne ſays, p. 67, 
of the intention with which I introduced the 
accounts in my Narrative of the going of the 
firſt Time-keeper with Dr. Zach, and Admiral 
Campbell; 1 acknowledge that I did ſo, with a 
view to induce a belief that it had gone in the 
hands 


OW 
hands of other perſons better than with him e, 


which I truſt I have manifeſtly ſhewn already 
in more inſtances than one; and I am very 
much deceived, if I do not at preſent moſt” 
clearly prove, according to the Doctor's own 


ſhewing, not only that the firſt Time-keeper 


actually did go better with Admiral Campbell, 
and Dr. Hornſby, but that the ſecond, and 


third, alfo, went with greater accuracy with 


Mr. Dutton. With reſpe& to the trial of it 
by Dr. Zach, though I have no where ſaid ſo, 
J am likewiſe informed his experience of it 
will prove the ſame thing to have happened 


with him; but on this laſt head I ſhall not take 


it upon me to ſtate any thing kann dan 


; * In addition to what I have already * Sh 
hereafter notice on this ſubjeR, I will give the following 
extract from a letter written by my Father to Mr. Dutton, 


on the 28th of December 1779, and leave it to the Reader 
to form his own opinion. of it. You give me but a bad 
account of the Watches at Greenwich, I am reſolved not 
** to ſuſpeR the integrity of thoſe under whoſe care they are, 
« till I have ſome glaring proof of unfair dealing; though | 


I aſſure you, that which I have here,” (meaning the firſt 
Titne-keeper) though nothing has been done to it except * 


putting ſome oil to it, when you ſent it down two years 
ago, goes incomparably better. I have been obliged to 
% make uſe of it as my regulator for eight weeks paſt, and 
* I found by a tranſit of the ſun two days ago, that the 
** obſerved error differed only about ten ny from the 


E error * from iti rate of rd 
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qbliged to-ſay, as the Doctor has before. me, 


that I cannot read German, and therefore have 


not been able to inform myſelf, with as much 


certainty as I could wiſh, of all Dr. Zach has 
publiſhed upon the occaſion. As it may how - 
ever appear a little extraordinary, that I ſhould: 


have given in my Narrative part of the con- 


tents of a German publication (JI mean the 


Berlin Ephemeris) I beg leave to ſay that a 
gentleman in the law, who is an intimate friend 


of mine, had the goodneſs to tranſlate, and ex- 


Plain, part of it to me. But as I apprehend it 


is Dr. Zach's intention to ſay a great deal 


upon the ſubject of the merit of my Father's 


Fime-keeper, as it appeared while it was in 
his poſſeſſion, which was for no ſhort period ; 
as well as to juſtify himſelf againſt the ſup- 
poſed heavy charges, which Dr. Maſkelyne has 


exhibited againſt him, I ſhall leave all that re- 


lates to the Time-keeper, during the time he 
had the uſe of it, to be the ſubject of ſuch fu, 
ture obfervations, as he may think it expedient 
to make; being fully perſuaded, that what- 


exer may be the opinion he has formed. of it, 
from the long trial he has had, will be given 


to the public with the utmoſt Juſtice and 1 im- 


I ſhall now proceed to EY the Doctor 


| has ſaid, relative to the inſtances, mentioned. 


in my Narrative of the excellence of the 


#1]. 


the going K firſt Timekeeper e! in the - 
bagds of Admiral Campbell, and of the very 


honorable reftimany, which the Admital fte. 


guenzly bore to irs merit. 
The Daftor, ng thing able 16 ih the A 
knowledged abilities, and ſcientific acquirer 


ments, of Admiral Campbell, was ſenſible his 
opinion would have great weight, and finding 
himſelf bard preſſed upon the pecafion, was 


abliged to call in to his aſſiſtance is favourite 
Iungr.oaethod.; which, with 2 lice manages 


the Time-keeper of | the greateſt part of the 
credit it had acquired with the Admiral, from 
the repeated experience he had had of its ac- 
curacy. Having therefore obſerved, that the 
Admiral had a conſiderable ſhare in recom- 


mending the lunar method to public notice, 
and conſequently could not be ſuppaſed to 
have neglected it in his own practice; he in- 


troduces a compariſon, in his uſual way, be- 
tꝛyxeen this method of determining the longi- 
- tyde, and that by Time-keepers, in which, by 


a moſt palpable miſrepreſentation, he endea- 


yours to make it appear, that the lunar method 
has manifeſtly the advantage; and then.infiny- 
ates, that the Admixal principally relied upon 
it, The Doctor's words are (p. 70) that“ the 


the 
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3 
the Longitude, whenever loſt: whereas that by 
' Time-keeper is only a mode of keeping the 
Longitude on from one known place to an= 
other, or from that determined by a lunar ob- 
ſervation to the next obſervatian, or to ſeeing 
land.“ Now, unleſs we ſuppoſe the Doctor 
to have been more ignorant of his own boaſted 
method, than he will be willing perhaps to al- 
low, it is evident that he has made ufe of lan- 
guage, which he well knew not to be true. 
The lunar method is not an abſolute method of 
determining the Longitude, whenever loft; for, | 
as the Doctor very well knows, the moon is 


for ſix days in every month too near the ſun - 


for obſervation; therefore the Longitude can- 
not be determined by it on any of thoſe days: 
the Sun and Moon, are alſo for twelve other 
days in every month, either at too great a diſ- 
tance to be obſerved at the ſame time, or are 
not at the ſame time viſible; conſequently, 
during that period, nothing can be done at ſea 
by the lunar method, without calling in the aſ- 
fiſtance of a Timekeeper. Moreover it fre- 
quently happens to N avigators, that the wea- 
ther, during great part of a voyage, is ſuch, 
that though the place of the Sun, by reaſon of 
dis ſuperior brightneſs, and ſplendour, can be 

readily determined by day; yet neither Moon, 


nor Stars, are to be — at night. At 
4 # ſuch 


I W 3 
ſiuch times the Time-keeper is of the utmoſt 
importance for determining the Longitude, 
while the lunar method is totally uſeleſs. 1 
might here add, if it were neceſſary, that the 
lunar method, however perfect it may be ſup- 
poled to be in theory, cannot be abſolutely 
depended upon to any very great degree of 
exactneſs in practice; which is a circumſtance 
the Doctor has thought fit to conceal. He is, 
I have no doubt, perfectly well appriſed, that 
very excellent aſtronomers, and obſervers, 
have ridiculed the idea of any obſervation of the 
Moon, at ſea, however carefully made, being to 
be depended upon for aſcertaining the Longi- 
tude within two degrees; but ſhould we grant, 
that by an extraordinary degree of nicety in 
the obſervation, and the uſe of inſtruments of 
ſuperior excellence, it ſhould be determined 
within one degree, what is this, compared to 
what was accompliſhed by the Time-keeper 
during the voyages to Newfoundland, which 
according to the moſt unfavourable calcula- 
tions the Doctor could make, even admitting 
them to be true, determined it within one tb 
of a degree. With reſpe& to the latter part 
of the Doctor's compariſon, that the Time» 
keeper is only a mode of keeping the Longi= 
tude on, from one knawn place to another, or 
from that determined by a lunar obſervation 
8 to 
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the ni (Der Viet; of tö Mein Mödt f 
will only ak him what he can wiſlf för ore, 
If he was about to embark for Madras, would = 

he wiſh fot any thing more, than to keep off 
the Longitude from London to Madras; or 
from any other place, of which the Longltude 
had been afcerrained' by the lunar mer, or 
any method; till he faw land, If he does; I a 
fare it is what flo profeſſional man would; for 
fim it would be quite ſufficient to keep on the 
Longitude, as the Doctor ternis it, from the 
place he failed from, to the place of his deſtina- 
tion; ot from ſuch place, #s he had by any 
means determined the Longitude of, fill heagain = 
fu land. As the Doctor 'lunguage, however, is 
not very clear; he may perhaps mean; that the | 
| Tinie-ketper is not capable of aſcertaining the 
| Longitude i in any of the intermediate ſtages = 
between the place of departure, and the place 
- of deſtination, and bis words may poſſibly be 
made to bear that conſtruction; but if he mean 


this; lie is miſtaken; for the Time Hecper is a 


Capable of aſcertaining the Longitude ar afly 
intermediate period of the voyage, #s It ig at 
the end of it. Probably he may ſuppoſe, that | 
the Time-ketper might be occaſionally let 
down, as has ſometimes been the cafe at the 
Royal Obſervatory ; but no one, I cohteiye; 
void think himſelf tmricles to ithpeach' the 


« Q excellence 


| ar ee hf the eftors of the 
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excellence of the method; for his owir negli- 
gene and catelefſeſs in the uſe of it. 
The Boctor rakes it for granted, p. 77, on 
the ſtrength of a cavil upon the meaning to b 
anne xed to the word contribute, and a queſtion 
which fie aſks, and no doubt ſuppoſes the ca 
fer will anſwer according to his wiſhes, that 
Admiral Campbell, on his voyage from New- 
foundland, when he put ſo much confidence j 
the Time-keeper, and made the land at the 
time indicated by it, had as great, of ſhilt 
greater confidence in the lunar method; which 
phe Boctor ſuppoſes in his queſtion; but withs 
out #ſhadow of authority, corrected the erroty 
of his reckoning, and ſliewed him what de- 
pendence he could place upon the Timekeeper: - 
Now, the Doctor ought to know, that words 
are to be interpreted according to the ſubject 
; matter, and that; in commom converſation; the 
e that ſuch a thing contributed to effecl 
fuen a purpoſe, means frequently that it abſt⸗ 
lutely effected it; and that this was Adinirat 
Campbell's meaning, muſt be obvious; for he 
never mentioned that the luftir method eontHo 
puted partly to indpce'this' eanfidence, which - 
he would of courſe ha ve done; if, as the DG et 
imagines, it had ab great; or greater, # ſhare 
Mit than the Titiie. keeper.” Befides, if the 


Admirals 
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Admiral's reckoning with ſo much a 
* as, according to the Doctor's ſuppoſition, to 
render the 'Time-keeper - almoſt uſeleſs, how 
comes it, that it did not equally point out the 
errors of their reckoning to the Commanders 
of the other ſhips which accompanied him ; 


who beheld him, with a conſiderable degree of 


apprehenſion, leading them, as they ſuppoſed, 
to certain deſtruction. It is therefore mani- 
feſt upon the face of the thing, that the Admi- 
ral's dependence was upan the Time-keeper, 
and the Time-keeper only. And ſo it turns 
© out upon enquiry, for when he made the land, 
he had had no obſervation of the Moon for 


ſome days, conſequently the lunar method is 


totally out of the queſtion. 5 
With reſpect to the rate applied 5 the 
Doctor to the going of the Timekeeper in 
the voyage out, the firſt time it was carried to 
Newfoundland by Admiral Campbell ; I ſhall 
only obſerve, that 1 haye not the leaſt inclina- 
tion to differ with him about it, though by its 

uſe the Longitude would appear to have been 
determined only ig ten miles and a quarter; 

25 this, I am informed, is deemed by profeſ., 
fignal men ta be a degree of exactneſs perfectly 
ſuffieient ſor all nautical purpoſes, and very 
well to warrant the. declaration the Admiral 
oy which, though, the Doctor affects to 
ein | oy 
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Gobt ie cin Be ul by a teſtimony of 

reſpectable witneſſes, whe have gags Kim. re- 

peat it more than once. 

Ihe Doctor, in e to that part of my 
Narrative, in which I ſaythat this Time-keeper, 

during the ſecond voyage to Newfoundland, 

went with ſeven times the degree of perfection 


the Time-keeper made by Mr, Kendall, as a 


copy of Mr. Harriſon's did, which Admiral 
Campbell, during the ſame voyage, had alſo 
under his care; remarks, that this was not the 
. Time-keeper Mr. Kendall made as a copy of 
Mr. Harriſon's; but the third he made for the 
Board of Longitude, in which he had departed 
greatly from the conſtruction of Mr. Harriſon's, 
In reply to which, I will very freely acknow- 
ledge, that having heard generally, that it was 
made after Mr. Harriſon's Time-keeper, and 
not knowing that Mr. Kendall in making it 
had in ſome reſpects departed from his model, 
1 was probably incorrect in ſtating it to have 
deen a copy of Mr. Harriſon's. But if the 
reader ſhould be deſirous of knowing, what. 
has been the comparative rate of going between 
my Father's Time-keepers, and that made by 
Mr. Harriſon himſelf, he will find, in p. 34 


of my Narrative, that one of them has gone 


with ſeven times, and the other with nine times 
the perfection Mr. Harriſon's did, a circum- 
ſtance 


fog 


We are next wid, p. J iber 5 Wa 8 


tuen England and Newfoundland, which 
only be 2, month, is much too ſhort to 
afford any argument. for the ſufficiency of the 
Time-keeper to determine the Longitude in 


3 fix months voyage, within the limits re- 
_ Quired by the act? but the Dactor, whoſe 


memory ſeems to adapt itſelf to his convenience 


bb wonderful. nee of gen pit has 


bells . obſervations of its going. comprize, 


inthe firſt yoyage, a period of near ue months, = 


ceived it from Count Bruhl, to the 24th of 


ef October, when he made his laſt obſervation 


that is, from the 31ſt of May, when he re- 


upen it at Newfoundland; and in the ſecong 


voyage, a period of more than Foe monibs and g 


batf,thatis, from the gth of May, hen he again 


xeceived it from Count Bruhl, to the 28th of 


its ſuffieiency to determine the Longitude fax 
a fix months voyage within the limits of the 
de; yet hen the reader is informed, that is. 
went r eee a" 
He: 3 rey 3 f ö 
$2267: 


Newfoundland. And though a ſingle month 
might be too fhort to afford any argument of 


— a 


$2 # 


zonths,! andthe other of more than five months 
and an half, and” in neither of them erred to 
L Extent of 00 minutes, he will think it, 1. 
Fancy, a very tog argurnent) that it öl 
not, in fix months, have erred to the extent” of 


7 5 linutes, which —— the en Ack pre- 


ir © : 3.85 - e 
355114 a b ; 


5 bh not 1 0 0 Na went 1 455 
it did d with him during an equal ſpace of tirtje ; 
| which) he endeayours to make appear by com | 
paring its going at Greenwich in four periods 
| fa month each, between N ovember r ith, 
rs and March 11th, 1777» when he ſays it 
aried * more in the fecond! period than in the 
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ket: 24” more i in the third period than in che 
fond, and 24 „more in the for fourth! eriod than 
an the third. "No ow hete it may be worth while 
to ,norice, how ef gerly the Doctor has recourfe | 
To! ;com pariſons of riods of equal length, f 
Te romiles t. to afford him any advantage. 
After 8 ſerving in my Narrative, that this 
| 25 t e "method he had adopted to condemn 
M Harriſon, 1 1 predifted 1 that he would ſet it 
Wo e upon ome türe occaſion, and the 
| It _inſfance, tends ſtrongly to thew chat 
* ek ere got ill founded. 

Nan it was e $0bject t to ec the 


£83: # merit 


A 


By 


4 
| . T go 1 125 | 
merit of his e the Doctor contend: 
ed that their goodneſs ſhould be determined by / 
applying a ſhort period of time to a long one, 
Nov, it is his own wiſh to prove the excellence 
of one of them ſor a given ſpace of time, upon 
| finding it likely to be of ſervice to himſelf, he 
has recourſe to a compariſon between periods 
of equal length ; but ſtill keeps as far as poſ- 
ſible from a compariſon. of the whole time, 
during which its going is to be determined, 
with another period of the ſame length: in- 
ſtead of which he ſplits it down into ſmall 
portions, and compares thoſe portions with 8 
each other; when, as if afraid, he had ſaid too i 
much i in favour of the Time-keeper, he takes | 
care to inſinuate, though it had nothing to do 
with the object before him, that © this. does 
not prove that it will always go ſo near, for 
that in the fifth period it varied 52” more than 
in the fourth: where he drops the compa- 
Tiſon, leaving it to the Reader to preſume, that 
AS it varied $2 more-in the fifth period than 
in the fourth, the variance was ſtill greater in 
: thoſe, ſucceeding; whereas, upon making 2 | 
calculation from the data afforded by his own 
| table, it appears. that in the th period i it va» 
ried only. s; more than in the 5th, in the oth 
only 2": more than in.the 6th, _ in the, seh 
"ls 6” more than in the 7th. a 
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This conduct 1 mall leave to the reflections 
of the Reader, and proceed to obſerve, that 
Whatever may be the uſe of a compariſon be- 
teen ſmall ſucceſſive portions of equal length 
in the courſe of a given trial, as applied to that 
ſame trial; yet, where the relative goodneſs of 
2 Time-keeper i in twa different trials is to be 
eſtimated, it is neceſſary to compare the whole | 
of the one with the whole of the Genes for | 
hotwithſtanding certain giving | 
one trial, may not have va: 
pther than the corref pol 
other, yet this may not b 2 
given periods i in the ſam 
turn out, that the whole 
have varied conſiderably WW 
of the other, from any certain ſtandard applied | 
to the entire extent of it; the truth of both 
which poſitions will be preſently evinced, from 
theſe very trials, in the compariſons I am about 
to make. The queſtion, therefore, is, whether 
the Time- keeper during the whole of the four 
months it was with Admiral Campbell, went 
better than it did with Dr, Maſkelyne during 
a period of equal length. I acknowledge, that 
for want of a trial of four months, previous to. 
the delivery of the Time-keeper into the Ad. 
miral's hands, the whole time could not be 
TOAD ay a 2 of bi 2 END | 
2 1 


ts 55 
29 id 5 91 11 Wil <4 3. bo 1 1 15 
it Foul ave cen coming as near to kf 
t e nature. of the caſe would admit, . to h 


er the firſt t two "months with the cl 
; and, if the Doctor had done this, it k 


9s 
would have appeared, that the Variation om 


mean time Was + 12“ at the end of the fir 
two months during which. it was with Admira 
Campbell, and — 4" at the end of the ſeco 
707 mont s, the difference conſequently ; Is ; but 
| 16% | whereas the variation at the end of the 
brit two months 1 it was with the Doctor was 
4 I wy and. at the end of the ſecond 1 two. 
months was +1 112”, ' the difference conſequent 
| amounts to 96”; ny being Oy with 
the twoperiods during whichi it was with Admi- : 
ral Campbell, its .error appears to haye been 
not leſs than 80 greater with * Doctor, 
than with the Admiral, 141 5 
a I fall alſo ſtate ſome « other 1 gf — 27 
pariſon, which the [Doctor has prudenth, paſſed 
ver in ſilence. Ar the end, of the four x months, 
Ju uring Which ! it was with Admiral Campbell, 
the Time: kecper was | found. | to differ from 
mean, time only 1: 210 2335.5) but at the end of. 


© four months it PS with the. Doctor it Was 


1th 


found to haved differed 1 1'.51",96, conſequently 
the rror wat 30” "greater with the Doctor than 
wit the A e Alſo. t the end of f fix 


Wanke wanting but gine days, after having 
1 | w_ rformed 


fog] 


fdrinbil the voyage to Newfbündland 8er 
ting returned to Count Bruhf, om the Ad 
mital'! retürn 45 England, it was found 1s 
dave vatied'froHt mean tinte Only Þ 129733 f 
whereas at the end of the fit months, during 
Which it was with the Doctor, it appears by his 
table to Have varied 4. 55 317%, or more 
tan four ties as much. The Doctor may 
erhaps object, as he has done p. 72, that T 
ave not All / ed for any daily rate in making 
this comparifon, and that we are not to allow 
z tate, or let it alone, as beſt ſuĩts our precbha 
ceived Mels; but 1 hall” juſt venture to 
ruggeſt to Kim, that no rate he can "deviſe 
Wilt make the error upon this oceafion appeap 
to have been any thing like as great with 
Mt aj Campbell, as it was with hitnſelf.” 
I ſhall nd take notice of what the Dodd 0 
Has: afferted, p. 111, namely, that upon a com- 
: pariſon of the daily rates of the Tire krepet 
during four months and a half s trial of it By 
Abate between November It, 1776, and 
March 24, 1%, 'editced' from periods ef u 
Week, to tefemble, as nearly as pofſible; the 
intervals between tlie obſervations, from Weich 
The rates had been deduced by Admiral camp- 
Hell, ii appeared to have gone full as well in 


iz as in th Admital's trials; chat is to ſuy 
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that irs, daily rates had not varied more in his, 
than in the Admiral's. Not to take notice bs, 
- the obvious unfairneſs of comparing two diſ. 
tinct periods of four months and an half each, 
during which it was tried by Admiral Camp- 


bell, with a ſingle period of four months and an 
half during which it was tried by himſelf, I ſhall | 
eaſily make it appear, that the compariſon turns 
out much to the Doctor's diſadvantage; for 
though the variation, as thus taken, was 24” in 
the Doctor's favour upon the ſecond period, it 
was 1, 61“ againſt him upon the firſt, ney | 
guently the balance is 1 37% againſt Wan, 3 
I ſhall cloſe this part # the ſubject with one 5 
remark more, which, I truſt, will make it per- | 
1 fectly unneceſſary for me to recur to it again; 
namely, that though the Time-keeper during 
the Doctor's trial of it does not appear to have 
gone within the limits, that is, within ſour 
minutes in fix months; yet, during the firſt trial 
15 of it by Admiral Campbell, it appears, at the 
end of near five. months, to have gone within 
1 41” chqugh no rate be applied in its favour, 


V dich when properly taken is, zs the Doctor 
- © contends, undoubtedly an advantage; and wu. | 


the rate deduced. by the Admiral, which the 
g Doctor has himſelf made uſe of for the purpoſe, 
within 43” ; and that, during i its ſecond trial 
95 3 the Admiral, it appears, at che end « near 
fs 


fix months, to have gone within )“ without the 
application of a rate, and within 3e“ wich one! 
The Doctor, p. 75, ſpeaks of my having, a8 | 
he apprehend, intentionally omitted to notice 
the two Watches having been tried twice, in- 
ſtead of once, before their final trial. I beg leave 
to ſay that I did not know they had been 
tried twice; and indeed if T had known it, and | 
had thought it my intereſt to mention only one 
ofthe trials, I ſhould, as I have before obſerves, 
inſtead of dropping any mention of the interz 
mediate one of 1783 and 1784, which the 
Doctor charges me with having done, have 
been induced to have begun with that trial, and 
to have omitted the trial which took place in 
1779 and 1780; both becauſe the trial of 1583 
and 1784 was, according to the DoQtor's Re- 
giſter, more favourable to the Time-keepers 
than the former one, and becauſe. i it was nearer 


to the final trial of them in 197859 and 1790. in- 


deed the difference between the firſt trial, and 
| that i in 1783 and 1784, which the Doctor pre- 
tends 1 have intentionally omitted, is ſo re- 
markable, that the moſt careleſs obſerver muſt Ns 
de ſtruck with it; for in the firſt trial the va- 
riance of rates amounted to 11“ as to Green, 
and 18” as to Blue; and the quantity of error 
as to Green to 27" 52, and as to Blue to 30 2355 


4 b. pa in the trial of 1779 and 1780 the 
riance 


6 


dine aß rates, zs 30 boch Timetkacpers, which = 
happened to be alike, amounted only, to gf, 53 
ec be unsre error as to Green, only 
$019443%, and a8 40 Blue only to, 19.6% % at 
Fats to that! part of my Narrative, in 
Which I obſeryed. ff that Mr. Harriſon, with 
dhe met perſect now ledge of the character f 
his judge, had xiſal q iræqueſted, that a perſon 
Mguld : he zyneinted y the Board to attend at 
As, daily obſeryation of the Timer kcepers, as a 
ches 31p0n»the;:Nodar, and that they ſhould 
be ſesewed down inathe box in which: they 
are gontgined, d prevent any miſchief from 
Heing done ſby remoxing them from place to 
Mage, ꝙr ꝙutting chem down with ſuch vig- 
danacin machine gt his Kind are not en 


2 A * with an ojher Rroh doof of 45 in {| 
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Aetermimag the excelletice 6f the, Watches upon thiveeia by 
«thevazianceinche duilyirates; ahey:happen to be ane ad. good 
loa gheſ9ther,/ yet the difference SY eee 


| 2 felt Elen From, the, firſt month, is 1 
gy pipporrion 0 9 45 s 6. And thi, app 


ie in "what ths Dor ſays in his Bote, p. 76, as 
1 In their laſt trialz for he there-inforiis 
uns that iu the churſe oft the year trjali Green had varied its 
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to bear os the Hoot ſays, that Vr. Harrifon 
was not conſulted about this trial, and would 
have been indignant at the propolal; and then 
ſtates that this method was purſued by direc- 
tion of the Board of Longitude on the fi 
geſtion of the Earl of Morton to aſceftain 15 
truth more fully againſt cavils, and for His ſe. 
curity. But I am by no means convinced by 
what he ſays, that this regulation did not take 
place in conſequence of the opinion Mr. Har- 
riſon had expreſſed of the Doctor's conduct 3 
and to ſhew what opinion he entertained of it, 
and of the manner in which'this regulation was 
executed, I will inſert the following extract 
from his book, Mr. Harriſon! firſl gives the 
followirig paſſage from Dr, Mafkelyne's printed 
account of his Time. Keeper, and of the Doc. 
for's management of it while i it was in his pol. 
ſeſſion,” “ I moſt days wound up, and com- 

«pared, the Watch with the tranfit clock of the : 
cc Royal Obſervatory myſelf, At other times it 
«was performed by my aſſi ſtant, E Dymond, 
tand afterwards William Bailey : this was 
ce e, in the preſence of, and atteſted by, 

© one of the Officers of Greenwich Hoſpital, 
2 when he came to afſil ſt i in unlocking: the bor 
1 in ien the Watch i is, kept, in order to its 
10 12 wound t up. 1 Upon this paſſage Mr. 


Harrifon obſerves as follows :— — Not one of 
0 | _ theſe. 


[ 98 ] 


theſe atteſtations appears in the book. Per. 
haps Mr. Maſkelyne thinks his aſſertion of 
the fact will be ſufficient for the public; and 
indeed ſo it might have been to me, had I 
not received different information: but the 
truth is, the Commiſſioners appointed a ſet of 
Gentlemen to attend, by rotation, the wind- 
ing up of the Watch; they were to unlock 
the box the Watch was in, to ſee it wound up 
and compared with the clock, then to lock 
the box again, and take the key with them; 
and Mr. Maſkelyne was to have another key, 
there being two locks to the box. The Offi- 
cers of Greenwich Hoſpital were appointed 
for this ſervice, ſome of whom, from the in- 
firmities of age, and misfortunes in the ſer- 
vice, were ſcarce able to get up che Hill to 
the Obſervatory; ſo that when they came 
there, as can be proved from undoubted eye 
witneſſes, they only unlocked the box, ſat 
down till Mr. Maſkelyne had done what he 
thought proper, and then locked the box 
again, and departed: and whatever atteſta- 
tion they may be ſuppoſed to have made, 1 
can prove, that at ſeveral times, when Gen- 
tlemen of my acquaintance happened to be 
preſent, the attendance of the Officers was by 
no means an effectual check upon the compa- 
riſon of the watch with the clock. A would 


3 


— 


1 

Hot be thought to accuſe thoſe Gentlemen of 
hegle& of the duty impoſed upon them; on 
the contrary, I applaud their diligence, in be- 
ing ready at all hours of the day to attend, 
when Mr. Maſkelyne was pleaſed to appoint; 
and therefore 1 will even for the preſent 
(though contrary to fact) ſuppoſe they have 
been the check propoſed by the Commiſ- 
fioners of Longitude, againſt any unfair acceſs 
to the Watch, ſtill the clock with which it was 
compared was left entirtly in Mr. Maſkelyne's 
power, and an alteration of the one could not 
but produce juſt the ſame effect as an error * 
the other; nor is there even the leaſt pretence of 
a check, either on the clock, or on its compa- 
rifon with obſervations of the ſun; nay, on 
the contrary, Mr. Maſtelyne did at this time 
take the key of the clock from Mr. Dymond, 
in whoſe cuſtody it uſed to be, and Wen it 
himſelf . 

As to the queſtions che Dodo alks, p. 79. 
whether any dne would believe, that if Mr. 
Mudge had been perſuaded he was a eren 


* Fred what 1 hive bee eld, I apprehend, Hants 
who wrote Mr. Harriſon's Pamphlet for him was the cele- 
brated Mr. Short, who, to teſtify the indignation he felt 
at the ill treatment Mr, Harrifon had in particular received 
from Dr. Maſkelyne, generoufly afforded him the aſfiſtance 
WWW q 
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mined enemy.to his Time-keepers, he, haying | 
z, great abject at take, ; would, aut of falſe 
modeſty, haye declined requeſting thoſe. ſe 
curities from the Board for the protection of 
them ? and whether his not defiring them to 
he locked up, did not manifeſtly ſhew, that he 
then thought his Time-keepers equally ſecure 
without, as with thoſe reſtrictions? I readily 
admit, that bis. not inſiſting upon any checks 
being impoſed upon the Doctor, in the courſe 
of che trials of bis Time-keepers, did not 
ariſe from that motive; nor do I mean ta ſay, 


that, in my judgment, he did not act very 
wrong in this reſpect, as indeed was the opi- 


nion of many of his friends at the time and, 


in ſpite of the Doctor's ſcepticiſm as to Ad- 


miral Campbell's opinion of the ſuperior me- 
rit of my Father's Time-keepers, 1 muſt in- 
form bim it is a fact, which can be proved by 
witneſſes of the greateſt reſ pectability, that 
the Admiral often condemned my Father for 
his imprudence, in leaving his Time-keepers 
ſo entirely to the Doctor s mercy, without any 
| check or controul whatever. But I believe 
myſelf, that the real ſtate of the caſe was this, 
that my Father felt the influence of a conſci- 
ous pride, which is not unfrequently found to 
attend the minds of men of true genius; and, 


in contradiction to what. the world would rec- 


„ 
kon proper attention to the dictates of pru- 
dence, and a due regard to his own intereſt, 
was determined, that if, when he had done 
what he was ſatisfied, was of conſiderable bene 
fit to the public, the public would not take 
care that fair and proper meaſures were pur- - 
ſued to determine the merit of his labours, 
he would not take it upon himſelf to preſcribe 
the reſtrictions neceſſary for this purpoſe. 
This may be deemed either a lame or roman- 
tic apology for my Father; but however much 
it may impeach his prudence, as I really be- 
lieve it to be the true one, I ſhall give it, and 
let it ſpeak for itſelf, 

The Doctor afterwards proceeds, p. 80, to 
deny that he had, after the year's trial had 
cloſed, ſaid, that both the Time-keepers had 
gone within the limits of the Act; and in the 
ſame page makes the following obſervations : 
„ The Watches having gone within the 
« oreateſt limit in the firſt ſix months trial, 
* and ſeeing nothing by a general inſpection 
« of the daily rates to ſhew they had erred - 
© more in the ſecond ſix months, and wwifaing 
« qell to the Time«keepers, I was, from the prin» 
c ciple that we eaſily believe what we wiſh, led 
to believe, that they had gone within ſome 


V of the limits. throughout the period of the 


trial. I was induged to mention what L 
« then 


F 


« then believed, without having made the Gals 

4 eulations to aſcertain the matter, our of good 
« will to Mr. Muage, that he might take the 
© advantage of cleaning his Watches, pre- 
4 vious to ſuch further trial as they might 
« become entitled to, if my opinion of their 
«. good performance ſhould be verified upon 
calculation. What are the ſentiments that 

may ariſe in the breaſts of others, when they 

read this paſſage, I cannot ſay; but I muft 
Evonfeſs' with reſpect to myſelf, that while I 


feel every diſpoſition to reverence a man, 
whoſe fair and open conduc manifeſts his 


integrity and honour, I hope I ſhall always be 
inclined to teſtify my diſapprobation of any 
perſon, who, by difingenuous and uncandid 
aſſertions, endeavours to impoſe upon the cre- 


dulity of his fellow creatures. Referring the 


Reader, therefore, to p. 64, where I have fully 
proved, that the Dodtor, after the year's trial 
had tloſed, did aſſert, in the moſt poſitive and 
unqualified manner, and without any reſe- 
rence to future calculations, that both the 


Time-keepers had gone within the limits of 
the Act; and having alſo ſhewn, that the de- 


fire he exprefſed to have the Time-keepers - 
taken away to be cleaned, is no proof of 
' friendſhip, but that, when all that paſſed upon 
the occaſion is taken into conſideration; there 


1 


is ſtrong n to preſume the contrary ; 1 
ſhall content myſelf with making a few re- 
marks upon the remainder of the paſſage: and 
I cannot help ſaying, that I am entirely at a 
loſs to conjecture in what manner the Doctor 
had determined to apply his rate to ſhew the er- 
rors of the Time-keepers, at the time to which 
it relates; for from his ſpeaking of the firſt 
and ſecond fix months as the diſtinct periods 
in which he was to find out the error, it does 
not appear, às if he, at that time, had intended 
to apply the rate to ſix ſeveral periods of fix 
months each by dropping a month ſucceſſively 
till he had got all thoſe periods; for, if that 
had been his original intention, there was no 
neceſſity for him to have waited till the whole, 
year's trial was expired, in order to haye known 
the reſult upon the greateſt part of the periods; 
but as there wanted but a fortnight of the 
whole year, when the Board of Longitude met 
in June, he might have found the reſult of 
five of them before the meeting; and as he, 
- now pretends to ſhew, that in four of theſe, 
five periods both the Time-keepers exceeded 
conſiderably the limits of the Act, it was quite, 
unneceſſary. to wait till the whole trial was: 
complete to know whether they had gone within, 
theme and as, by changing the periods, each 
das period is compoſed, partly of the 


months 


WOW 8 
months in the firſt — 
months in the ſecond half year, I really do not 
know what he means, when he ſpeaks of the 
ſeeond fix months, as a diſtinct and ſeparate 


period, to which he was to look, ta ſee the 
amount of the error; unleſs he conſidered it 
at that time, as a period from which the ſum 
of the daily rates in the firſt ſix months was to 
de ſubtracted, and that their difference would 
cConſticute the error. If that was the caſe, it 
amounted to nothing more than a compariſon 
of equal periods, or in other words applying 
a. daily rate taken from a period of equal 
length with the one to which it was intended to 
be applied, which'is what I have been all along 
_ contending for the propriety of; and this me- 
thod of determining the error will ſhew the 
Time-keepers to have gone exactly as the 
Doctor after the end of the trial declared they 
It may be ſaid on behalf of Dr. Maſkelyne, 
that if he had only got the amount of the 
daily rates, and had not by his monthly mean 


rate calculated the amount of the error from 


day to day, as appears in the column headed 
Error in the Regiſter printed at the end of 

my Narrative, it would not have been an cafy” 
matter for him to come at the reſult upon the 
ſeveral periods of fix months; but this I do 


X38 1 
not allow to be true ; for with the column of 
daily rates only, which the Doctor muſt ne- 
ceſſarily have had, though I really never had 
any thing to do with calculations, till this bu- 
ſineſs of my Father's has made me pay ſome 
attention to them, I would, in the courſe of a 
morning, both have come at the daily rate of 
the firſt month, and by the application of it 
to as many periods of ſix months as the length 
of the trial would have admitted of, have ob- 
tained the reſults upon each of them. But if 
the Doctor thinks it was not neceſſary, that he 
ſhould at that time give himſelf this trouble, but 


that he was at liberty to play with the feelings 


of another, who had ſo great an object at ſtake, 
Juſt as he might think proper, I muſt confeſs 
our opinions differ widely. | 

© In reply to what the Doctor has mid! in de- 
fence of his having let the Time-keepers down 
at the end of the year's trial, and having ſuf- 
fered them to remain fo for near ſix months, 
I ſhall obſerve, that as the, Commiſſioners be- 
fore they decided that the reward was due to 
my Father, were to pronounce that his inven- 

tion was generally practicable and uſeful, they 

ought to have had the benefit of this additional 
time to have enabled them to form a more ac- 
"curate. opinion of their general merits. Nor 
would my e as the Doctor ſuppoſes, have 

N bad 


o 


had wigs to object t to it 3 for as the time 
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we are ſpeaking of did not conſtitute any part 
of the year's trial, there would have been no 


ſufficient ground for rejecting them, if they 


had not gone exactly within the limits of the 
Act; and if they had, the favourable opinion 
entertained of them in conſequence of the ae- 


curacy of their going during the year s trial, 
would have been ſo confirmed by it, that the 


Commiſſioners would not perhaps have thought 
it neceſſary to have directed ſuch additional 
trials, as they might have thought proper to 

have ordered, to have heen continued for ſo 
long a time as they would otherwiſe vin 

have done. a 


The Doctor after this proceeds 1 a great . 


deal of what he may call very nice and accu- | 
curate reaſoning on the ſubject of rates, and 


doubtleſs of a very different nature from my 
dark and laboured explanation, as he is pleaſed 
to call it, which, as he tells us, he can hardly + 


trace a ray of light through it, may be thought 


to amount to darkneſs viſible. I ſhall, however, 
juſt mention to him, that ſuch of my friends, 


as I have talked to reſpecting the paſſage in 


queſtion, have not been able to diſcover any 
difficulty in it; if therefore the Doctor requires 


more light than the reſt of the world, the 


3 and not in me. But as 1 | 
really 
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really fear I ſhould ſwell my Reply ſo nt | 
as to tire my Readers before I got half through 
with it, were I to attempt a laboured confuta- 
tion of all the Doctor has ſaid on the ſubject 
of rates; and as it appears to me, he has in fact 
advanced nothing, which at all invalidates the 
reaſons urged in my Narrative for taking a 
rate, deduced from a period of time equal to 
that it is to be applied to, I will only ſay, that 
if the Doctor has convinced the philoſophical, 

and enlightened, part of the world, I have not 
the vanity to ſuppoſe I can alter their opi- 
nion. But as he mentions ſome circum- 
ſtances which appear to me rather ſingular, I 
will take the liberty of making a few obſerva- 
tions upon them, from an idea that the 
minds of philoſophical men, may not be fo 
abſolutely ſettled by his clear, and perſpicuous, 
reaſoning on the W " as he mop Lan 
imagine. 

The Doctor ſets out with telling 1 us, that, | 
as the Act of Parliament makes no mention 
of a rate of going of Time-keepers, the al- 
lowance of a rate is an indulgence. But in 
this poſition he is totally wrong, and ſhews, 

that he has entirely miſunderſtood the plain 
- meaning of an Act of Parliament, with which 
he has been converſant more than ſeventeen 
78 75 The legiſlature has directed, in WP 

e as 


without it; and is not bound to aſk it as 
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them, that, if the method propoſed ſhall de- 
termine the. longitude within certain limits, 
the inventor ſhall be entitled to' the reward : 
and has laid down no rules for the manner of - 
the determination, but has only provided, that 
the method ſhall be generally practicable, and 
uſeful. The only queſtion therefore is, whether 
the longitude can be determined within the 
limits preſcribed by the Act by a method 
generally practicable and uſeful, and. not 
whether the allowance of a rate conſtitutes a 
part of that method. But if that happens to 
be the caſe, the inventor is intitled; under the 
Act, to have it made uſe of as a conſtituent 
part of his method, which would be imperfect 


a favour. The Doctor is therefore miſtaken 
in thinking it an indulgence, which is, in 
other words, ſuppoſing. that the Commiſſi- 
oners would be at liberty to diſallow it, and 
by that means deprive the inventor of a part, 
and perhaps of an eſſential part, of his me- 
thod. But, independent of what may be 
conſidered as the meaning of the Act of 
| Parliament, if the only object was to aſcertain 
the goodneſs of the Time-keepers, it is. mani- 
. feſt; that a rate muſt be uſed for that purpoſe, 
even if they were perfection itſelf; for if they 
ven 
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vers abſolutely perfect in their conſtructic 
as, upon the common principle of the infinite 
divifibilicy of matter, no human hand could 
poſſibly give the regulator the preciſe turn 
requiſite to enable it to keep exact time, the 
difference which would unavoidably happen, 
muſt be compenſated for by the adoption of a 
rate. But finally if the allowance of a rate 
really was an indulgence, as the Doctor pre- 
tends, the indulgence, which his kindneſs 
prompts him to beſtow upon thoſe who are 
the objects of his fayour, muſt after all be 
admitted to be of a very extraordinary nature, 
for in the caſe of my Father it has done him 
more injury than ſervice, as his Time-keepers 
would have appeared to have gone much better 
without the rate he has thought proper to make | 
uſe of than with it. 

We are next informed, p. 8 55 that a rate 
mould not be taken from any long time, as 
three, four, five, or ſix months, becauſe the 

£5) Time-keeper may be liable to alter its rate of 

going in. ſuch a length of time; in proof of . 
which aſſertion the Doctor gives us à reaſon, 
which unfortunately for him proves the con- 

' traty; for he tells us it ſhould not be done, be- 
_ cauſe, in a length of time, the Timekeeper may 
be liable to alter its rate; but this is the very 
reaſon why it ſhould be done, for if the Time. 

wa keeper 
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keeper from time to time varies its rate, an 
obſervation of its going continued during a 


- period of time equal to the period to which „ 


the rate is to be applied, will bring us nearer 
to its mean variation, and conſequently the 
rate deduced from it will be much more uſeful, 
than if the obſervation of its going be conti- 
nued but for a ſmall portion of time, and the 
rate deduced from it be applied to a large one. 
It will likewiſe be evident upon the principle 
of the Time-keeper varying its rate in a length 
of time, that the period, from which the rate is 
taken, ought notonly to be as nearly of an equal 
duration as poſſible wich that to which it is to 
be applied, but ought alſo almoſt immediately 
to precede it; for if it happens to be remote 
from it, the variation, which will have taken 
place in the interval, will prevent us from 
forming any judgment whatever of its future 
going, from the rate; and if it ſhould have va- 
ried from plus to minus, or the contrary, the 
rate will be abſolutely prejudicial, and deceive 
.thoſe who uſe it. Nothing, indeed, can more 
fully expoſe the Doctor's method of taking a 


rate from the firſt month to apply to the whole [4] 
year, than his own reaſoning upon the ſubj ect? 


and what he ſays afterwards of the deducing 
the rates of Time-keepers from their going 
e the firſt month, being analogous to the 
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manner in which they a are likely to A ole, | 
when ſent on voyages,. has juſt as little foun- | 
dation for it. Is it to be ſuppoſed that any 
profeſſional man, after going from London to 
Madras in four months, and ſtaying there an 
equal time, would, upon his homeward- bound 
voyage, make uſe of a rate deduced from. a 
ſhort period of time, during which the Time. 
keeper was obſerved before he left England: 
when, as the Doctor himſelf remarks, it would 
be extremely probable, that the Time-keeper 
in the mean time had varied its rate, and con- 
ſequently that the former rate would be ſit only 
to miſlead and deceive him? Would he not 
rather deduce a rate from his own experience 
of its going during his ſtay at Madras, or 
during the whole time ĩt had been in his poſ- 
ſeſſion, which the ſlighteſt conſideration would 
ſhew him muſt be much more likely to be ſer- 
viceable? The ſame reaſoning applies ſti 
more forcibly with reſpect to ſhorter yoyages, 
where the opportunities of aſcertaining the va- 
riations of the Time-keeper would more fre. 
quently occur. Hence it follows too, that if 
the navigator ſhould not happen to be able to 
get his Time-keeper finiſhed, or repaired, ſoon 
enough to be able to get trials of its rate of 


going for a longer time than a month, or per= 


. * a few days, as the Doctor tells us has 
ſometimes 
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ſometimes been the caſe, he would only be 
obliged to make uſe of the imperfe rate ob- 
tained from ſo ſhort a trial, till he made the 
firſt land of which the Longitude was known, 
which would immediately enable him to ſub- 

ſtitute a better one, founded upon his own ob- 
ſervation, in the room of it: and this operation 
he might repeat, from time to time, whenever 
he had an opportunity of aſcertaining his lon- 
= gitude by any other means; ſo as never after. 

- wards to be obliged to have recourſe to a rate 
taken from a period of time either too ſhort, 
or too remote, from that during which he uſed _ 
it. The inconvenience likewiſe could not be 
ſuppoſed to happen frequently in the navy; 
for if the Time-keepers were generally uſed | 
on board his Majeſty's ſhips, Government 

s with the ſame foreſight with which other mat- 
ters relative to that ſervice are conducted, would 
| of courſe always have ſome of them under 
trial, which would entirely obviate the objec+ 
tion, as far as it applies to the W 
AZ | The Doctor then ſays, A third reaſon in 
our of his method is, that it is a very fair 
ö one, and therefore proper to be adopted as a 
N general principle, becauſe it is made without 
any conſideration, whether the rate ſofeduced 
from the firſt month ſhall be more or leſs fa- 
i Yourable to the Watch than any other rate that 
| eight 
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might be deduced from the trial of the watch.” 
But I conceive it is no argument for the method 
which the Doctor has uſed, to ſay it has been 
adopted without conſidering: whether it is fa - 
vourable or unfavourable; ſince the ſame rea- 
ſon might be urged for a method adopted at 
random without any conſideration at all. The 
proper way of ſhewing a method to be a fait 
ane is to make it appear, that after due conſi 

deration and attention, it has been found to 

be a method calculated to do juſtice, which 
the Doctor's method is not; and as it is ma- 
nifeſtly unfavourable to Time-keepers, one 
cannot help ſuſpecting, that he did not adopt 
it without conſidering which way it was likely | 
to operate, though he pretends that he did. 
Beſides, it is not very conſiſtent with what the _ 
Doctor had ſaid but juſt before of a rate being 

an indulgence, to tell us now, that his rate was 
adopted without any conſideration n it 
was favourable or unfavourable. 23 
In anſwer to what the Doctor FO toi 
his being able to deduce the errors of the watch 
in ſix different periods of fix months each, as 
if this was the only rate that would 5 
him ſo to do; I have to obſerve, that the rate 
taken from the whole year would enable him 
todo ſo as well as his own rate, and would 
at the] ſame time enable him to diſcover 
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the errors of the Timekeeper with much 
greater accuracy: and there are ſeveral other 
mut which it can alſo be done. 
In p. 8), it appears to me, that Dr. Naſte- 
tyne eonvicts himſelf, He tells us, that Mr. 
Harriſon, on his return from his Jamaica voy- 
age, claimed the allowance of a rate, which 
nue deduced from nine days obſervations of 
cual altitudes of the Sun made at Portſmouth, 
previous t6 the voyage; and gives, as one of 
the reaſons why he objected to it, © bar nbe 
obſervations had not been continue long enough.” 
Here he allows, that a rate taken from nine 
days, to be applied to a fix weeks voyage, was 
not a proper one on account of the ſhortneſs 
of the time in which it had been obtained, 
though that time was more than a fifth-part of 
the whole voyage; and yet pretends, that a 
rate taken from à month, which is only a fixth 
pat of a ſix months voyage, is not only che 
moſt proper rate for ſuch a voyage, but is 
Uke w iſe a proper one to be made uſe of even in 
ux trial of fifteen months, to which he tells us, 
Vith ſeeming ſatisfaction, 'that he has applied | 
ir. The Doctor, however;'does not appear to 
Have any fondneſs for tonfidering the relative 
Proportions, which different periods of time 
bear to each other, but applies his dniverſil 
eee 7 e ee 
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2 | The Doctor afterwards tells us, that though 


he-uſed 2 compariſon of periods of ſix weeks 
as to Mr. Harriſon's Watch, as an eaſy, and 


favourable, method of ſhe wing its errors; yet 


that Mr. Harriſon objected to this calculation, 


and wiſhed the ſame method to be uſed as the 


Doctor has uſed with reſpect to my Father's, 


But in this the Doctor is miſtaken, ſor if he will 
turn to the fourteenth page of Mr. Harriſon's 


pamphlet, he will find, that Mr. Harriſon, pro- 


| poſes, either to deduce: a daily rate from the 


firſt “ tranquil ſix weeks his Time-keeper 


| had,” and to apply that rate to the ſucceeding 
periods of ſix weeks, which is taking the rats 


from a period equal to that it is to be applied 


to; or to deduce the daily rate from the whole 


time during which it was under examination, 
which I have alſo ſuggeſted as a fair and uſe- 


ful method. The Doctor is miſtaken alſo in 


ſuppoſing. that the method propoſed by the 
Board of Longitude in the caſe of Mr. Harri- 
ſon, and which he quotes as a precedent, is an 


authmrity for his own; for the period they 


propoſed to deduce the rate from, was to the 
period to which it was to be applied, as 2 is 


to 3; Whereas the period the Doctor takes his 
rate from, is to the period to which it is ap- 


plied, only as 1 is to 6: the one thereſore bear- 
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it was applied to, and the other a very trifling 


one, the former can be no authority for the 


the ſame principle, becauſe they are both ſet- 


latter. Nor does it follow that they are upon 


tled from obſervations made previous to the 
- - ſubſequent trial, which is not the point in dif- 


pute, when in fact they differ in the moſt eſ- 


ſential point of all, that is, in the proportion 
they reſpectively bear to the trial. And the 


Doctor did not uſe a compariſon of equal 
periods of ſix weeks, in the caſe of Mr. Har- 
riſon's Watch, merely becauſe it afforded a 


its errors, as he pretends, but becauſe a period 


more convenient and caſy mode of calculating 3 


b 


of ſix weeks was the length of a Weſt India 
voyage, which, being the trial directed by the 


Act of Queen Anne, was the period to which 


it was to be applied. I ſhall prove this from | 
the Doctor's own words. In p. 20 of his Ac- 
count of the going, &c. of Mr. Harriſon's 


Watch, he ſays, * Hitherto I have only ſhewn 


the rate of the Watch's going from day to 
« day; I ſhall now give an account of its 


going for a period of time, and ſhall fix upon 


that of fix weeks which is generally reckon= 
ed the time of a Weſt India voyage the only 


© one in which the Watch has hitherto: been 


tried, and aſſigns no other reaſon whatever. 


The Doctor afterwards tells us, that there was 


_ — 


| » 36 * UE 
no reaſon for him to enter into a diſpute with 
Mr. Harriſon: about the rate of going of his 
Watch, when this method,“ which he thought 
Mr. Harriſon could not object to, as being a- 
vourable to him, was ſufficient to prove the im- 
perfection of the Watch.“ It is rather remark- 
able, that all the Doctor's favours; ſhould be 

ſentences of condemnation. That he: ſhould 
eſtabliſh two oppoſite rules of judging, to con- 
demn two different candidates, is ſufficiently 
ſurpriſing in itſelf; but that he ſhould endea- 
vour to make each believe he is doing him a 
favour, is the moſt extraordinary thing of all, 
and puts one very much in mind of certain ma- 
giſtrates in China, who after having inflicted 
the baſtinado upon any one who has happened 
to incur their diſpleaſure, inſiſt upon his con- 
ſidering it as a kindneſs, and oblige him to re- 
turn them thanks for the favour they have 
done him. What opinion Mr. Harriſon enter- 
tained of the favour the Doctor intended ſor 
him, and how far he thought himſelf obliged 
to him, the Reader may form an idea of from 
the following paſſage in his pamphlet, p. 15. 
« Mr. Maſkelyne having ſhewn from the reſult 
« of his calculation (which I have here proved 

« to be falſe). that the Watch is not to be de- 
_ © pended upon to determine the Longitude in 
« a” * of ſix weeks, then ſays, “ theſe 
Ee 7 OM © conſiderations 
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© kept time within the limits there mentioned, 
_ E,whether/ the niethod was or could be ren- 
e dexed generally uſeful and practicable, or 


without really and 
the conditions, ſtrikes me as a charge of ſo 
*atrocious/a nature, that I think myſelf not 
5 only quſtiſe in publiſhing to the world what 


4 
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a motives which might ha ve actuated Mr. Har- 
*<rafon; as a man of pridence, in deſiring to 


<:fend his Watch two voyages to the Weſt In- 


dies upon his idea that he ſhould be entitled 


* ton the large reward preſcribed in the Act of 
dhe nacht of Queen Anne, in caſe his Watch 


not; this inſinuation (publiſhed under the 
authority of the Commiſſioners of Longitude) 


that I had contrived a trial which I knew 
the Watch wauld: fulfil, whilſt I was con- 


fſcious that it would not anſwer the general 


* ſcheme to rob the public of the reward 


effectually perſorming 


has been done with reſpect to trials of the 


© merit of my invention, but eyen indiſpenſably 
6; | obliged fo to do. I well know what I hazard | 
à thereby, and if the reſt of my reward cannot 
be obtained on principles of national fauh 
and public ſpirit, I am contented to forego 
"0 Wan not deſcend into the grave 
; | | © loaded | 


N. 
e loaded with the diſhonour which my ene- 


mies, availing themſelves of their tank ar 


© offices, have, in es ous unn | 


de throw upon me.“. 

The Doctor ani 8 Mr. Hamifon's 
was a particular caſe, very different from my 
Father's, and that ſimilar modes of caleulation 
could not therefore be adopted with any degree 
of propriety. Mr. Harriſon's, however, was 


no more a particular caſe in this reſpect than 


my Father's; for if Mr. Harriſon's was a par- 
ticular, caſe, becauſe the Act of Queen Anne 
had preſcribed a voyage of ſix weeks as the 
time of trial, my Father's is juſt as much a 
particular caſe, becauſe the Act of his preſent 


Mljeſty has preſcribed a trial of ſix months: 


and there is no reaſon, why, if the time of trial 
is lengthened, the time for aſcertaining the 
rate ſhould not be lengthened alſo; particu- 


larly when, as I have ſhewn before, an exten- 


fion of the time for aſcertaining the rate is 
moſt likely to make the rate itſelf uſeſul, which 
has been repeatedly confirmed by practice. I 
agree with the Doctor, that the circumſtances 
of the caſes ought to be attentively conſidered, 


and have followed his ad vice: but the Doctors f 


s is not ſtrictly logical, when he ſays, 
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logy,' that bende l it was proper to compare : 


the going of Mr. Harriſon's Time-kceper in 
ſuceeſſive periods of fix weeks" together, it 
would therefore be proper to make compari- 
ſons between periods of fix months with Mr. 


Mudge's Time-keepers, for that inferences 


from analogy have not the force of direct de- 
monſtrations; it being no proof that a thing 


does not” neceſſarily follow from analogy, to 
ay that inſerences from analogy have not the 


force of direct demonſtration ; inaſmuch as 


many thngs which have not the force of 


direct demonſtrations, do notwithſtanding ne-. 
ceſſarily follow from analogy. However, = 


tall not differ with the Doctor about words, 
and therefore ſhall only obſerve, that though 


inferences: from analogy have not the force 


of direct demonſtrations, yet we muſt be con- 
tented to reaſon” from analogy, till we have 
2 ſome better guide; and the Doctor has not 


as yet favoured us with any thing Uke 2 


| demonſtration, either that his own method is 
2 proper, or that mine is an improper, one; 
though I think I have advanced, what at leaſt 
makes very near approaches to a demonſtration, | 
to ſhew'that the rate I have contended” for, 
az nd which the Doctor himſelf formerly'tiſed; 
2 — better calculated to rt The” fu- 
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Ln 
ture going of a Time-keeper than that which 
he is at preſent an advocate for. | 
As the Doctor has ſtated nothing in pages 
94 and gs, but what will be found upon an 
attentive conſideration to tend invariably to 
the concluſion, that a ſhort period of time 
ought not to be applied as a ſtandard to a 
long one,' I ſhall paſs to page 96, where the 
Doctor, after having ſtated, that my argument 
ſeemed to depend upon a ſuppoſition that the 
ſpace of one month is not ſufficient for the 
Watch to run through the Prion its irregu- 
larities, but that fix months are; tells us he 
cannot ſee the grounds of this ſuppoſition. 
The fact is, that I never made the ſuppoſition 
that ſix months are ſufficient, or inſufficient, 
for a Time-kceper to run through the periods 
of its irregularities; having never undertaken 
to define the time in which this would happen, 
as it muſt neceſſarily vary under different cir- 
cumftances. My argument, in reality, only 
went to ſhew, that a large period of time ought 
to be made uſe of in preference to a ſmall one, 
which 1 ſtill inſiſt upon, as it is better calcu- 
lated to give a mean of this variation, and is 
| therefore more fit for uſe. | 
When the Doctor ſpeaks of the Ga of 
error in watches being fortuitous, and vague, 
in thetr” nature, and not defined as to their 
N R quantities 
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quantities and modes of operation; and alſo, 
that a knowledge of them will for ever elude the 
reſearches, as well of the Philoſopher, as the 
Watch-maker, I cannot but admire vhat he 


| fays. Many, however, of the moſt confider- 


able cauſes of error, which formerly belonged 

to Time-keepers, have. been diſcoyered and 
removed within the preſent century ; and there 
is no reaſon why we ſhould conclude, tha thoſe 
which remain may not be diſcovered, and ob» 
viated, at ſome future period. And though I 
freely confeſs, that I am neither a Philoſopher 
nor a Watch-maker, I cannot help thinking, 
that I can mention ſome cauſes of error, which _ 
ſtill remain, that do not ſeem ſo ſubtle in 
their nature as entirely to elude our reſearches, 
It appears to me that the different temperature 
of the weather, and the difference i in the den- 
ſity of the air, at different times, Will go a great 


way towards finding out the cauſes of many 
of them. For though there be a compenſa- 


tion, or thermometer, to provide againſt heat 
and cold, yet as Dr. Maſkelyne admits, that 
the perfect regulation of it is a moſt difficult thing 
to accomphſh, we may well aſcribe a conſiderable 
part of the error which till continues to exiſt. 
in the beſt Time-keepers to this cauſe; and 
when it is conſidered. how much has been al- 
ready done i in this reſped, th is fair to conclude, 
that 


4 } 

that the future difcoveries of men of genius" 
will from time to time ſuggeſt further im- 
provernenits, by which it will be ſtill more di- 
miniſhed. It is well known, that the beſt 
watch in the world, in every other reſpect, 

would, from the contraction and expanſion of 
the metals, of which it is compoſed, vary near 
ſix minutes between a hot ſummer day, and 
a cold winter day, if there were no thermo- 
meter; bur the thermometer is, at preſent, 

brought to ſo great a degree of regularity of . 
adjuſtment, that a very good Time. keeper 
with one, is not liable to be affected more 
than two or three ſeconds, which is not ©: 
hündreqtch part of what the error would be 
without ſuch a proviſion®. Beſides the differ- 


„My Father has within a few A wl me, that, Alter he 


had applied the thermometers which are now contained in 
his Time-keepers, he diſcovered from the effect of them, 
that there were certain points of heat and cold, which they 
webe not an entire proviſion againſt; but Dr. Maſkelyne may 
poſſibly be a little puzzled, when J tell him theſe points are 
not the extremes. However, my Father ſaid he immediately 
ſaw the reaſon why they were not, and his mind ſuggeſted a 
principle which might be applied as a remedy ; but as the 
proper application of it depended upon a courſe of experi- 
ments; he found himſelf too much worn out by the increaſing 
infirmities of old age to be able to carry them completely 
intd effect; though he had actually begun them, and had 


proceeded ſo far, as to aſcertain that they were capable k 


ae the purpoſe. | 
R 2 ence 


„ 
ence occaſioned by the operation of heat and 
cold upon the metals, another cauſe of error 
ariſes from the oil made uſe of in Time 
' keepers, the ſtate of which is continually 
altering according to the fluctuations which 
take place in the temperature of the air, 
becoming more or leſs fluid, in proportion as 
the weather is hotter or colder; and this of 
courſe will contribute its ſhare to the vari- 
ations obſerved in the going of the Time- 
keepers. Moreover the different denſity of 
I the medium in which the wheels move, which 
I in a ſtate of almoſt perpetual fluctuation, 
Mt Will alfo, it is reaſonable to preſume, occaſion }_ 
' = a proportional flucuation in the going of the 
Time-keeper. Though it may not, dt pre- 
ſent, be very eaſy to aſcertain the quantity of 
variation, which will take place from time to 
time in conſequence of the agency of theſe 
| 55 cauſes of error, it ſeems to me we may give a 
ſhrewd gueſs at the modes of their operation; 
| = and as experience ſhews us, that the effect of 
= the moſt conſiderable of them has been already 
| _ _ confined within very narrow limits, we have 
no juſt reaſon to ſuppoſe, that the others will 
for ever ſo entitely elude the reſearches of the 
Philoſopher, or Watch-maker, as to prevent 
him from obviating their effects, as far as any 
purpoſes of general utility can demand. 


oy 
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What the. Doctor obſeryes, almoſt immedi- 
ately. afterwards, of Time-keepers, and my. 
Father's in particular, having been found liable 
after a length of time to accelerate; or retard, 

their rates of going, and which, he informs 
us, is particularly adverſe to the principle of 
taking the rate of a Watch from a long ſpace - 
of time previous to.the intended trial, leſt the 
rate may have become changed for a very 
different one, is, as I have obſerved before, 
the ſtrongeſt argument that can be uſed to 
prove the abſurdity of taking the rate from a 
ſingle month, to apply to all the periods con- 
tained in the following year; for if there are 
conſiderable alterations in the ſecond fix 
months, which the firſt fix months do not 
partake of, how much greater may the vari- 
ations be ſuppoſed to be in the whole of the 
laſt eleven months, of which the 1 ſingle 
month will have no part. | 
The Doctor then produces ſome ———— to 
5 prove, that my principle of taking the rate of 
a Watch from a period of time equal to the 
going afterwards is not a juſt one, which, like 
| ſome of his arguments above noticed, unluckily 


prove the contrary; for he ſhews by them, p. 97. 


that the Watch Blue varied by my method 


116“ more than by the method he there 


' makes uſe of himſelf, but the Watch Green 
varied 
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as {1 Kel by my method thai by his. 

The reſult therefore upon the whole is 1 $4" 
agtinſt Hint, Ant it is reaſonable to preſume, 
that the differencewoul have been ſtill greater 

againft the Dettor, if he had followed up his 

principles fairly, which he has not done in the 

inſtances he has given, though even they have 

turned out unfivourable ro him; for having 

firſt comparetf ſeveral periods of fix weeks 

with the ff weeks immediately preceding each 
of them; Ke afterwards compares the fame pe- 
riods with the week immediately” preceding 
each of them, and then makes à compariſon | 
of the reſults obtained by the firſt method with 
thoſe obtained by the ſecond, It would he of- 

fering an afftont to the underſtanding of the 
Reader tv ſuppbſe, that he does not immedi- 
ately perceive, that the ſecond' of theſe me- 
thods bot actually, and proportionally, dif- 
fers materially from tlie plan the Doctor ori- 
ginallh ;: purſbed in thic trial of my Father's 
Time Keeper; for it is obvious, firſt, that no 
werk, which the Doctor here makes uſe of, is 
applied to more than” „ of the weeks which 
folfow it; | whereas according to His former | 
plan thefirſt month was applied to all the ſhe=+ 
cteding” even; ſecondly; that; according to” 
this" few mer no week is more than foe* 
wrels diffant front this laſt werk it is applied 
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to: whereas, according to. che plan for mery 
made yſe of, the firſt month was ten months dif- 
tant from the laſt it was applied to; and, 
thirdly, by the Doctor's new method, a. dif- 
ferent ſtandard is applied to every period, taken 
from a period immediately preceding it; 
whereas by his former method the ſame ſtand- 
ard was applied to all the periods, and of 
courſe the period from which jt was taken im- 
mediately preceded only the firſt of them. The 
Doctor has therefore not only failed in proving 
his point, but has ſhewn not a little en 
in his attempt to do it. 

Ws are next preſented with _ chin; 
tions, P. 98, as to the propriety of comparing 
the two ſucceſſive periods of fix months with 
each other, and conſidering the difference 
as the error; where the Doctor ſays, he 
believes na perſon but myſelf would have 
thought of it. This obſervation, however, is 
rather a little extraordinary, becauſe his oyn 
compariſon of periods of ſix weeks in the caſe 
of Mr. Harriſon's Watch, is exactly the ſame 
in its nature; and I have particularly dwelt 
in my Narrative on the circumſtance. of his 
having uſed. it, as a reaſon why equal periods 
ought to have been. alſo compared in the trial 
of my Father's Time-keepers. The objection, 
that we are tied down by it to a ſingle calcu- 

lation, 
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ation, which can give but little information 
concerning the ſteadineſs or unſteadineſs of 
the going of the Watch in the courſe of the 
twelve months trial, while his method clearly 
aſcertains that point, has no force in it, if 
that calculation be the proper one; and if the 
only object be to aſcertain the ſteadineſs or 
unſteadineſs of the Watch during any of the | 
intermediate peripds in the courſe of the trial, 
I truft the Reader is convinced, from what 
Has already been faid, that a daily rate deduced 
from the going during the whole year, and 
which of courſe gives the mean of all the va- 
riations, is a perfect mode of aſcertaining its 
deviation from its mean rate of going, or, in 
| other words, its ſteadineſs or unfteadineſs du- - 
5 ring any given period, and that the Doctor's 
= method is not at all fit for the purpoſe. And 
= with reſpe& to what the Doctor ſays, at the 
| cloſe of the paragraph, of Watches accelerat- 
= ing or retarding their rate of going after, a 
| length of time, I have ſhewn ſeveral times al- 
=: - ready, in anſwer to his frequent repetitions of 
| it, that it concludes moſt forcibly . the 
| method he has adopted. | ö 
| n ſaid, p- Ion, of the We 
| 5 Keeper Blue, by the uſe of the method I con- 


7 tend to be the proper one, having only gone 
* within 42” of 4, the moſt extended limit of 
the 


4 


ths Act,“ and « of hr fo made all rhis 
mighty ſtir about this ſmall difference,” I an- 
wer, that if the Time-keeper had only gone 
within one ſecond bf the limit, or, to ſpeak 
more accurately, only one ſeed within the 
limit, my Father would have ſo far complied 
with the Act; and when it is  cenfidered 
that this ſmall difference, as the Doctor calls 
it, was to make a difference to my Father 
of 5000 1. the Public, I am perſuaded, will be 
convinced, I have not e * this ſtir IE 
nothing. 
The Doctor chen comes to his Rrdag hold, 
where he affects to triumph, not a little, on 
his having found out, that according to my 
own mode of calculation, applied to the Watch 
Green, it had not gone throughout the ſecond 
ix months within the limits of the Act. He 
fays, < Mr. Mudge may ſay, if he pleaſe, as he 
has faid before, that I have contrived to make 
fuch calculations as to make it appear, that 
the Watch had erred beyond am of the limits 
of. the Act.” Now I. aſſure Dr. Maſkelyne, 
when 1 find a charge made againſt me to be 
a true one, I have not the leaſt inclination to 
difpute it. 1 freely confeſs then, that Dr. 
Maſkelyne has ſhewn, that by applying a 
rate taken in purſuance of my mode of cal- 
| culating the going, it will appear, according | 
8 to 
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tochis Regiſter, that the Watch Green has not 
gone in every part of the ſecond ſix months 
within the limits of the Act; but that on 
the 128th day of that ſix months, it appeared 
to be two ſeconds and a half beyond the li- 
mits; and that therefore, according to the 
Regiſtex,, the Act has not been complied 
with. But I cannot help thinking, that the 
ſtrength, which this diſcovery would have 
given to the Doctor's caſe, muſt be ſomewhat 
weakened by his ſpeaking of the Time-keepers 
in another part of his Book, and telling -us, 
p. 126, that he had ſhewn, even according to 
my own calculations, ey had erred beyond all 
the limits of the Act. However, it my Readers 
will have the goodneſs to look to p. 103 of the 
Doctor's Anſwer, they will find he has only 
 ſhewn that the Watch Green had exceeded the 
limits, which was the only one he could make 
appear to have done ſo; and it is to no pur- 
poſe to ſay, that the Act does not give the re- 
ward, unleſs both go within the limits; for 
that would only have juſtified him in ſtating, 
that, as both had not gone with the requiſite 


degree of exactneſs, my Father was not entitled 
to the reward for either of them; but by no 


means gave him a right to ſay, chat bey, by 
© which is meant both of them, had gone beyond 
all the limits of the Act, hea, one had gone 

| con- 
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Eonfeſſedly within them. And I imagine there 
are few perſons, who will not be inclined to 
think the Doctor knew this to be the - caſe, 
when they ſee, upon the face of his Anſwer, 
how induſtriouſly he has been annere in 
nne calculations. 

But though I allow, that one 10 the Time 
keepers has not gone within the limits, ac- 
cording to Dr. Maſkelyne's Regiſter, yet 
whether it has in reality exceeded them or not, 
muſt depend upon the truth of his numbers. 
And notwithſtanding the Doctor congratulates 
himſelf upon my not having called their au- 
thenticity in queſtion, if he will take the 

trouble to look over my Narrative with atten- 
tion, he will find that I entertained very con- 
ſiderable ſuſpicions of them, upon grounds 
that ſufficiently warranted the diſtruſt I ex- 
preſſed. The reaſon I did not impeach them 
in dire& terms, was, that though, | from the 
Time-keepers going, even under more unfa- 
vourable circumſtances, ſo very much better, 
both before, and after, the Doctor's trial of 
them, than they did while in his poſſeſſion; 
added to many other remarkable circumſtances 
of which an account has been already given; I 
nad the ſtrongeſt reaſons to ſuſpect, either that 
they had met with improper treatment at the- 
a a or that the Regiſter did not con- 
| „ tain 
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uin a true account of their going; yet, as the. 


daily compariſon of them with the clock, 
the regulation and management of the clock 
jtſelf, and the making entries in the Re- 
giſter of the variations obſerved, were wholly 
in the Doctor's power, and performed partly 
by himſelf, and partly perhaps with the aſſiſt- 
ance of ſome ane of his immediate dependents, 
in conſequence of which, particularly when it 
is conſidered that the obſervations were made 
to a quarter of a ſecond, variations different 
from thoſe really obſerved, to the amount of 
much more than two ſeconds and a half alto- 
gether in 128 days, might at particular times 


very eaſily have paſſed for the real ones, and 
have found their way into the Regiſter, with - 
' Tearcely any chance of their being diſcovered 


or known, except by the perſon who.occaſioned , 
them; it. was impoſſible for me to be furniſhed 
with any poſitive evidence of the fact, though 


ſtrongly indicated by all the concomitant cir- 


cumſtances. For this reaſon, after having 


ſhewn in my Narrative, that the Doctor was 

an enemy to the ſucceſs of the Time-keepers, 
and had, in order to prevent their ſucceſs, had 
recourſe to many very unfair and improper = 


practices, I left it to the Reader to draw his 
own concluſions. Having now ſtrengthened, 


* what I there advanced, by ad- 
£3 ditional 


\ 
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ditional facts, boring upon the moſt unqueſ. 
tionable teſtimony, and ſometimes. from the 
Dodtor's-awn words, that he has been a con- 

_ firmed enemy to the Time-keepers, and has 
ſupported his oppoſition not only by the moſt 
uncandid, and diſingenuous, conduct, but fre- 
quently by round and bold aſſertions, which he 
muſt ha ve known at the time not to be true; 
J again ſubmit it to the Public to form their 
opinion of the degree of credit due to his num- 
bers, and of the kind of treatment the Time- 
keepers may have met with while under his 
management; having no doubt that after ag 
attentive conſideration af the circumſtances, - 
their deciſion will be ſuch as the Feb ney 
of the caſe requires. 

1 ſhall now proceed ta 3 the 
rates mentioned in P- 29, and 30, of m 
Narrative, from the Doctor's miſrepreſer | 
tations. He ſays, p. 104, of his Anſwer, that 
t the - firſt method ſeems prepoſteraus, to 
te take ſo important an element of the calcu- 
lation from the two worſt goings of all, eſpe- 
< cially if it be conſidered, that an error af 
& only one ſecond in the. aſſumed. daily rate 

vill produce an error of three minutes in the 
* computed. going of the watch in ſix months; 
- * that the laſt method is very favourable to 
8 Wan becauſe let the Watch go ever ſo ill, 


nn ; * it 
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« it will juſt take = half the error; and that 
both methods are liable to this inſurmoumt- 
s able objection, that they are impraQticable in 
ii the caſe of a ſea voyage, becauſe the propoſed 
* rate could not be known till the voyage was 
te over, and my e fe could be of no uſe in 
«* the voyage. If the Reader will turn to 
the 29th page of my Narrative, he will ſee, that 
_ the firſt rate mentioned is the mean between 
the greateſt gaining and loſing of the Time- 
keeper in fix months, which is propoſed to be 
applied to the next fix months. It is not true, 
therefore, that this rate could not be known 

till the voyage is over, for it is expreſely- 
| propoſed to be taken from a preceding pe- 
riod, and applied to a ſubſequent one. And 
Vith reſpect to the taking of a mean from the 
two worſt goings of all, which the Doctor calls 
Prepoſterous, Fahrer, that the taking of a 
mean between the two extremes is, as the 
Doctor very well knows, no new principle even 
4n Aſtronomy. It is true, that if the Time 
keeper varies much from itſelf, that is, if it 
departs much from perfection, the error will, 
as the Doctor obſerves, appear enormous, by 
rhe application of this rate; which ſhews clearly I 
that it was not taken notice by me merely be- 
cauſe it was favourable, After all, 1 have not 
mentioned this rate, as the moſt proper one, 
+ nor 


11 | 
nor even delivered any opinion of it at all; bus 


only ſtated ĩt as a rate, which ſome perſons had | 
9 ſuggeſted,” and then ſhewed, that if it ſhould _ 


be conſidered as a proper one, both my Fa- 
ther's Time-keepers, by the application of it, 
vould be found to have gone within the rides 
limits of the Act. As to the ſecond rate, 
which Dr. Maſkelyne makes the ſubject of his 
animadverſions, namely, the one taken from 
the whole year and applied to any intermediate 
parts of it, I have already made ſome re- 
marks, p. 57, upon his ſtrange aſſertion, that, 
let the Watch go ever ſo ill, it will juſt take 

off half the error, which I have there proved 
to be totally ill founded. | 
What the Doctor obſerves, p. 104 where he 
ſpeaks of my curious inconſiſtency, in finding 
fault with him for uſing two different methods, 
though on two very different occaſions, and at 
the ſame time making uſe of three different 
methods in one and the ſame caſe, is ſo e- 
tremely curious in itſelf, that I cannot avoid 
taking ſome notice of it. As the Doctor here 
quits the line of direct demonſtration, and 
condeſcends, at laſt, to reaſon from analogy, 
it is rather remarkable he did not diſcover, 
chat no principle of analogy would bear him 
out; for, to have convicted me of inconſiſtency, 
he ought to have ſhewn, that his own uſe of 
5 wa 
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bus different methods on two different occaſion; 


for which he ſays T hiv blamed him; and my 
de of three different methods on one and the = 
fame occaſion were parallel cafes, which they 
are not, as is evident, from the bare ſtatement 


of them: but their difference will appear ſtill 


more ſtriking, when it is conſidered, that the 
Doctor's methods are two rules, extremely 


different from each other, for determining the 
merits of machines made to meaſure time, and 


that by the uſe of the firſt of them, at one time, 


he has rejected one machine, and by the uſe of 
the ſecond, at another time, he has rejected 


another ; whereas the methods, I have propo- 
fed, are all made uſe of, as the Doctor obſerves, 
upon one and the ſame occaſion, and all con- 


eur in proving one and the ſame thing, which 
is, that the Doctor's ſecond method of deter- 


mining the merit of Time-keepers is an ex- 
ecedingly bad one. If 1 had ever acted in 
the capacity of # public judge, and adopted 


two oppoſite rules of determination, that, by 


the arbitrary uſe of either, I might have been 


fire to condernn all who had the misfortune 


io be brought before me, there might have 
been ſome foundation for the Doctor's argu- 
ment: but at preſent there i is no reſemblarice 

weren the cafes whatever. 


SAZ ; 
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The Doctor afterwards. ſays, that I only 
ſhew my ſenſe of the imperfection of my 
Father's Time-keepers by endeavouring to 
withdraw them from bis method of examining 
them. But if that method be an improper 
one, and calculated to ſhew apparent errors, 
where there are no real ones, as I have ſuffici- 
ently proved, my withdrawing them from ſuch 
an examination, only ſhews my ſenſe of the 
imperfection of the Doctor's method, and not 
of the imperfection of the Time-keepers. | 
Though I wiſh not to ſay. any thing of a 
character ſo deſervedly admired as Mr. Harri- 
| ſon, that may be thought in the leaſt diſre- 

ſpectful *; yet in reply to what Dr. Maſkelyne 

® As this may perhaps be the laſt time I ſhall have occaſion 
to mention Mr. Harriſon, I cannot help paying that tribute 
of reſpe which is due to his memory, by laying before the 
Public the ſentiments of great candour and impartiality which 
he has expreſſed in the following paſſage It is with re- 
* Iuftance that I follow Mr. Maſkelyne into a ſubject in 
s which I may ſeem like him to be actuated by a ſelfiſh pre- 
«« ference to my own ſcheme ; however as I ſhall give my 
« reaſons for what I advance, I will not heſitate to ſubmit 
them to the public. I beg to be underſtood as a warm and 
« declared friend to that [meaning the Lunar method] and 
* every other mode which can be deviſed of aſcertaining the 
*« Longitude at ſea, fo long as they keep within the bounds 
© of reaſon and probability. Here are now two methods before 
* the Public; would to God there were two hundred the _ 
8 | T Yam. 
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ſays 1 the declaration Mr. Harriſon made, 
that the rate of his watch could be accurately 
diſcovered in three hours, I muſt ſay, that it 
is well known that [gentleman was in this 
reſpect miſtaken, which has been ſince — 
proved by experience. a 
In like manner, Mr. Harriſon, knowing the 
ſuperior excellence of the principles upon 
which his Time-keeper was conſtructed, and 
not conſidering the agency of certain fluctu- 
ating cauſes, that would conſtantly produce 
error, once obſerved, that if it went at all, it 
| would go right; upon which declaration 
Admiral Campbell, after the return of the 
1 Time-keeper from a voyage, in which it had 
| | committed a certain quantity of error, laugh- 
== ingly obſerved, that though it had in fa& been 
1 going during the whole voyage, yet as it had 
not gane perfectly right, it had not gone at 
1528 | 
What Dr. Maſkelyne ſays, p. 107, of the 
want of ability in perſons, who carry Time- 
rene to ſea, to determine a rate, would lead 
us to hppoſe that the month's rate, nen _ 


2 een of the object would warrant « bl encourage · g 
ment to them all; but called upon to ſay ſomething on the 
s ſubjett, I think it incumbent upon me to point out thoſe 
* limits beyond which its utility cannot, from the n of 


ce * thing, be extended 


8 Beider 
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Dodtr. allows us to uſe, is not to be depatted 
from; even if a voyage ſhould be of two or 
three years duration, which is abſurd, upon 
the Doctor's own admiſſion, that Time-keepers 
in a length of time vary their rate of going. 


But I ſhould apprehend it would be really of 


no conſequence, whether the voyage laſted 
three months or three years, if the perſons, 
who were to uſe the Time-keepers, ſhould in 
truth be unable to determine a rate; for it 
ſeems to me, that the ſame want of ability, 
by which they would be prevented from ſets 
tling the rate, a thing of no particular diffi- 
culty,, would equally incapacitate _—_ Tok 
wan the Time-keepers at all. 

I Thall next conſider what the Doctor ſays 
Werde to the going of the Time-keepers in 
the hands of Mr, Dutton, ſubſequent to his 
laſt trial of them. The reaſon he gives, p. 108, 
why they might be expected to go better with 
Mr. Dutton than with himſelf, viz. that Mr. 
Dutton's ſhop, in which they were tried, © is 

a cloſe room, where there is a ſtove occaſion- 
ally lighted in winter; whereas there is no 
| fire place in the Tranſit Room at the Royal 
Obſervatory, nor is there ever any fire made 
there; and that the air of London out of 
5 doors. is generally ſome degrees warmer r than 
1 2 at 


| 
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at Greenwich; like many other of the Doc- 
tor's arguments; appears extremely ſpecious 
and impoſing at firſt view, but will by no 
means ſtand the teſt of enquiry ; for his object 


muſt have been to ſhew, that in conſequence 


of the ſituation of the Time-keepers in Lon- 
don, they were not ſubject to ſo great a varia- 
tion in point of temperature, as they were at 
Greenwich. But this is contrary to the fact; 


for whoever looks into the Regiſters will find, 


that the range of the thermometer was greater 
in Mr. Dutton's ſhop, during his trial of them 


in London, than it was in the Tranſit Room 


at Greenwich, during their twelve months 
trial by the Doctor; the thermometer having | 


been as high as 737, and as low as 3/7 in 
Mr. Dutton's ſhop during his trial of them, 


and never higher than 70, nor lower than 


mar] in the Tranfit Room at Greenwich. 


36, in the Tranſit Room at Greenwich du- 
ring their trial by the Doctor. And more- 
over, as in very cold weather a fire was occa- 
fionally kept in Mr. Dutton's ſhop by day, 
when the thermometer was obſerved, the ad- 
ditional cold which the Time keepers were at 
ſuch times expoſed to there by night, and of 

which the Regiſter of courſe: takes no notice, 

muſt have been proportionably much greater, 


The 


1 | 
The Doctor then proceeds as follows; © not- 
* withſtanding this advantage in their favour 
t at Mr. Dutton's,“ (meaning the advantage he 
pretends the Time-keepers had of going in a 
more equal temperature with Mr. Dutton, 
which I have ſhewn was not the caſe), I find 
te by a calculation of their going during his 
* trial of them, ſee No. XI. and XII. of the Ap- 
« pendix, that the Watch Green went worſe 
«with him than with me, its greateſt error 
e with him having amounted to 8” 12“ in ſix 
& months, whereas with me it did not exceed 
% . On the other hand, the Watch Blue 
e went better in his trial of them than in mine, 
«its : greateſt error with him having been 
e 31 23”, whereas with me it amounted to 
*.6"35%. The going of the Watches with Mr. 
tt Dutton evidently corroborates my trial of 
* them, as the going of the firſt Time-keeper 
«-with Dr. Hornſby agreed with, and corro- 
« borated my trial of it, ſee p. 35, 36, and 63 
* of this Anſwer;*”” and a little after he ſays, 
„Mr. Mudge endeavours to enhance the 
merit of the going of the Time-keepers in 
« Mr. Dutton's trial, which he mfakenly ſup- 
e poſed: better than in mine.“ I am much 
ſurpriſed at the aſſertions, which the Doctor 
here makes; but ſtill more ſo at the weakneſs 
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of the reaſoning; with which he endeavours to 
ſupport them. It is evident he wiſhes to 


| keepers went as well during his trial of them, 


as they did during that of Mr. Dutton; but 


not one argument has he adduced to prove this, 
which does not as uſual prove the reverſe. 
It appears, upon his own ſhewing, even ac- 


cording to his on erroneous method, which 
for once happens to fail him, that the ſum of 
the errors of both Time-keepers; during their 
trial with Mr. Dutton, amounted: only to 11 
357% whereas with him they amounted to 13 
89%. But that the proof of the ſuperiority 'of 
their going with Mr. Dutton may not reft 


upon ſo inſecure a foundation, as that afforded 


by the Doctor's rate, I ſhall give the reſults of 
a variety of other compariſons, each of which 
proves, that their going was much better with 
Mr. Dutton, than it appears, according to the 
Doctor's Regiſter, to have been with him; 
which I am inclined to think will fully fatisfy 


the world, that the Doctor's trial is, to uſe his 


own language, as little corroborated by their 
going with Mr. Dutton, as his trial of the 
firſt Time-keeper was corroborated by its 
going with Dr. Hornſby. Indeed, if the 
ſum of the errors of the two Time-keepers, 
TY taken 
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taken together, had been equal in both trials, 
it is wonderful the Doctor ſhould have ſup- 
poſed, that their going in the one trial was 
corroborated by their going in the other, when 
It is manifeſt, according to his own method, 
that the Time-keeper, which appears to have... 
gone the worſt with him, actually went the 
beſt with Mr. Dutton. 
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Compariſon between its greateſt difference 
from itfelf in twelve months as to Green. 


=—_— Dr. Maſkelyne. + Mr. Dutton. 
N O _ # +4 0 7 
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—_ : pride 3 its INE difference 
| 5 from itſelf in twelve months as to Blue. 


1 Dr. Maſkelyne. Mr. Deen. 
ws. 6 5g 15. 37 


The Doctor FORE ſtates the difference 
berween the rate of going of the Time-keepers 
in the laſt month- of his trial of them, and the 
_ firſt month their trial by Mr. Dutton, aſter 
- | - having been near fix months let down and neg- 
lected, which he fays was 6",t as to Green, 

and 3˙9 as to Blue; and alſo the difference 

| beryeen their rate of going in the firſt, and 
laſt, 
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laſt, month of Mr. Dutton's trial, which, as to 
Green, he ſays was 3",8, and as to Blue 14,1. 
After this he tells us, that “ theſe variations of 
e the Watches ſhew, that they were not con- 
** ſtructed upon ſuch permanent principles as 
I have pretended; that ſuch variations muſt 
de allowed to be of conſequence, becauſe an 
* alteration of the rate of only 1” in a day will 
make g' in fix months; and that it does not 
« appear that the letting down the Watches, 
% and keeping them in that ſtate ſhould affect 
« the rate of their going when they ſhould be 
* ſet in motion again; at leaſt that it had not 
* had any ſuch effect in the inſtances of their 
% being accidentally let down at the Royal 
« Obſervatory.” To this I reply, that the alter= 
ation in the rate was manifeſtly occaſioned by 
their being ſo long let down and neglected, and 
conſequently is no evidence of any imperfection 
in the Time-keepers; but merely of the im- 
proper conduct of thoſe who had the manage 
ment of them. For it appears from the Doctor's 
Regiſters, at leaſt as far as we can give credit 
to them, that the alteration did not take place 
previous to the letting them down; neither was 
it oecaſioned by any thing that happened to 
them after they were ſet going again; for 
both Time-keepers diſcovered it the very firſt 
day they were put in motion, and it was of the 
42 | ſame 
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Fame kind in both of them, that is; an accelera- 
tion of their rate of going, which ſhews, that 


it did not ariſe! from any fault in the Time- 


keepers, but from the operation of the ſame 


cauſes, whatever they were, acting in a ſimilar 


manner upon both. And inſtead of going 
much worſe afterwards, than they did before, 
which might have been expected, it this alter= 


ation had originated in any imperfection in 


their principles, both of them actually went 


better, in every reſpect, in the ſecond trial, than 


they appear by the Doctor's Regiſter to have 


done in the firſt. Dr. Maſkelyne not having 

been candid enough to hint at any of the cauſes 
of the alteration he mentions, though ſome of 
them were ſufficiently obvious, becauſe it would 


have fruſtrated the deſign he had in view; but 
having, on the contrary, inſinuated, that it was 
not occaſioned by their being let down, I ſhall 
take care, that the Reader is not left altogether 
in the dark upon the ſubject. The alteration 
of temperature, though not the only cauſe, 
may be ſuppoſed to have had its ſhare; the laſt 
month of the Doctor's trial having been in the 


ſummer, and the firſt of Mr. Dutton's, with 


which he ſo fairly compares it, in the winter. 


Accordingly, if we take the correſponding 


month of Mr. Dutton's trial for the compari. 


fon, we ſhall find the difference, after more 
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than double the time, to have been more than 
one third leſs. Another cauſe may be ſup- 
poſed to have been, that a temporary change 
had taken place in ſome of the conſtituent 
parts of the Time-keepers, in conſequence 
of their being left, near ſix months, in a 
ſtate ſo different from that in which they had 
been during the preceding year. The ſprings, 
we know, after being left long in a ſtate of re- 
laxation, will act with increaſed force for ſome - 
time after they are regularly wound up again. 
That this ſecond cauſe operated upon them, is 
evident, from the Regiſter. of their going 
during the ſecond year; for though they did 
not return to their former rate, they were gra- 
dually approximating towards it, inſtead of 
receding farther and farther from it, as might 


otherwiſe have been ſuppoſed. Their going, 
therefore, during the ſecond year's trial, inſtead _ 


of being a proof againſt their being conſtructed 
upon permanent prisciples, as the Doctor ĩima- 
gines, is a proof in favour of it. What he ob- 
ſerves, of the letting down the Time-keepers 
at the Royal Obſervatory not having occaſioned 
any ſuch alteration, will not bear a moment's 
examination, for they were never let down 
more than five days at a time during the Doc- 
tor's trial, at leaſt as far as he has ſhewn us in 
the Regiſter, As then the difference occaſioned 
7 1 | 
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by their being ſuffered to continue in that ſtate, 
for 165 days, was no more than 6,1, the dif- 


ference in five days would not have amounted 
to the twenty-fifth part of a ſecond, a quantity 
that could not poſſibly have been diſcovered. 
But the Doctor is ſo ſtrangely attached to his 
ſyſtem, of comparing ſmall portions of time 
with large ones, that he ſeems incapable of di. 
veſting himſelf of it, whatever be the circum<« 
ſtances. With reſpect to the variance in the 
- | rates, which took place between the firſt, and 
£ laſt, month of Mr. Dutton's trial, I have men- 
© tioned a reaſon, why the Time-keepers, after 
being ſo long down, might be expected to go 


= faſter, for ſome time after their being ſet. going 
_ again, than they would afterwards, which being 
: | allowed for, will of courſe diminiſh the va- 


_ riance. But I am by no means anxious to 
_ = have this allowance made in my favour, as the 
variation is ſo trifling, that no method but the 
| E -- Doctor's, of which the impropriety has been 


* repeatedly proved, could magnify it into im- 
1 portance. However, if the Doctor, inſtead of 
= - | Jerking himſelf from one month to another ſa, 
=. * far aſunder as fix, and twelve, months, had in 


a fair and proper manner compared the rates 
in periods of equal length immediately in ſuc- 


ceſſion, he would have found, that three out of 
the four compariſons of fix months, which his, 
| PET and 


©: = mn | 


and Mr, Dutton's, trials afford, would not 
have producedanalteration of the rate a1 even 
% d ̃ r. 


As the Doctor, in addition to . "= had 


ſaid; p. 62, relative to Dr. Hornſby, viz. that he 
wiſhed to add to Dr. Hornſby's reputation by 
exciting him by his example to co- operate 
with him in the cauſe of aſtronomy, tells us, 


p. 114, that he ſuppoſes Dr. Hornſby informed 
me of all I have mentioned, as having paſſed 


ſitting upon my Father's Memorial; that he 
is glad I have always had an advocate there; 
and that the whole of. what I have attributed 
to him, as having faid concerning the Time- 
keepers, is ſo very proper and commendable for 
him to have ſaid, , that though he took no notes, 
not expecting to have his words ſo minutely 
reported without doors, that he ſhall ſay no- 
thing to extenuate this charge, but rather to 
add to it; I ſhall juſt obſerve, that however 
high the opinion may be, which the Doctor 
entertains of his own abilities as an Aſtrono- 
mer, Dr. Hornſby's reputation in the fame line 
is already ſo well eſtabliſhed, with the ſcientific 
part of the world, as neither to ſtand in need 
of, nor to be likely to receive, any addition to 
it, from that co- operation with Dr. Maſke- 


lyne, which the latter ſo modeſtly propoſes. = 
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= With reſpect; to Dr. Hornſby having been n 
_ warm advocate for my Father at the Board, 1 
E can only ſay, that I know no motive he could 
have had for being ſo, but à firm perſuafion 
| that he was entitled to the encouragement he 
aſked for, and an earneſt defire to obtain for 
Him, what he conceived to be juſtly his due. 
And though the Doctor has cenſured him for 
1 reporting to me, what was mentioned at the 
8 Board upon this occaſion, it is not eaſy to ima- 
| . gine, how any one in his ſituation could eaſily 
Have acted otherwiſe; for, having obligingly 
undertaken to mention a ſpecific ſum to the 
Board, which I requeſted him to do upon his 
5 \ informing me it was expected, it was natural 
„ For me afterwards to aſk him what had been 
Faid when the queſtion was debated : and, as 
the Board of Longitude was never conſidered 
us a Committee of Secrecy, and Dr. Hornſby 
Probably judging from the liberal, and candid, 
Fentiments, which influenced his own mind, 
might not be aware, that any member of the 
Board would Tay, what he was afraid of hear. 
1 ning of again; it was as natural for him to tell 
A : me, upon what grounds my application had 
| been rejected. And if what Dr. Maſkelyne ſaid 
 ,  wrasfo very proper and commendable, that he 
MmMuther wiſhed to add to, chan to extenuate it, 
2 den che lat perſon who onghr to be offended; 
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ſor in that caſe the report, which he does not 
deny to be a true one, muſt have been calcu- 
lated to do him credit, and therefore could 
afford no juſt cauſe, for offence. But how far 
what he ſaid was, in reality, proper and com- 
mendable, che Reader will no doubt have. 
mentioned, p. 40. of my Narratiye, . 
his ſtatement of what, he pretended had 
been communicated to him by Mr. Emery; 
his: anſwer. to which I ſhall have 3 " 
animadvert upon. preſently, _,,, ., 
In p. Ig, Dr, Maſkelyne takes ſome paing 
10 extel the merit and character of Mr. Ars 
nold. He tells us his acquaintance with him 
was. founded on a regard for his abilities, and 
that it was he who firſt recommended him to 
the Board of Longitude, by whoſe encourage= 
ment and rewards principally he has been en- 
abled to bring his. Time - keepers to their pre- 
ſent degree of perfection. But in addition ta 
his I muſt mention, that the weight of obiß 
conferred on Mr. Arnold, has not prevented 
the latter from complaining like others of the 
Doctor's conduct; and that upon his finally 
taking away ſome Watch or Watches, which 
bad been under trial by the Poctor, he ex, 
reſſed himſelf with the moſt ſovereign con- 
kaut towards him, and told Him, that from 
X 2 thence- 
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chenceforward, he for ever waſhed bis kands 
of him. With reſpect to Mr. Arnold himſelf, 
I really do not viſh to ſay any thing that ſhould 
either hurt his feelings, or prejudice him in. 
the opinion of the world and Feertainly ſhould 
not have taken upon myſelf the invidious taſk 
of faying to' the world, as to Mr. Arnold, or any 
bone elſe, thus far ſhould you allow merit and 

n 0 farther; had not Mr. Arnold himſelf, by 
what he faid, before my Narrative was pub. 
liſhed, in the Pamphlet I have already alluded 
to, in ſome meaſure rendered it neceſſary. 
Mr. Arnold dwells upon one thing in this pub- 
cation, which I muſt take ſome notice of, in 
order to do away any improper impreſſion 
it might make, relative to the pradticability 
of bringing my Father's -Time-keepers into 
general uſe. Mr. Arnold obſerves, that my 
Father has been twelve years making only 
two Time-keepers, and therefore if their ex- 
cellence was allowed to the full extent, how 
few could be made in compariſon of his Time- 
keepers. This certainly is à very unfair ars 
gument, even ſuppoſing the obſervation upon 
which it is founded to be a true one, which it 


is not *, for every one muſt, upon the leaſt 
eration: be ſenſible of the great differ- 
ENCE between a thing that i is already become 


= nde Maſkelyne 's Anſwer that the 690 
laſt Time-kerpers were made in rw year, See p. 36. 
an 


A 
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an "article" ef manufacture, upon the diffepene 
parts of which many hands may be employed 
at the ſame time, and a thing that is made 
entirely by one ſingle perſon. The firſt of 
my Father's Time. keepers was completed in 
ſomewhat leſs than three years; and, as it 
was then quite a new invention, much time 
muſt have been neceſſarily employed in making 
a variety of experiments in order to aſcertain 
the preciſe effect of the principles intended to 
be made uſe of, and the moſt proper method 
of applying them; added to which it is like 
wiſe to be recollected, that my Father was, 
even then, near ſixty years of age. The two 

laſt were made in about two years, and of the 
time that has ſince elapſed, much has been taken 
up in the various public and private trials: my 
Father alſo loft a conſiderable time by fickneſs*, 
and other unavoidable interruptions of differ- 
15 kinds. Indeed old age had at laſt ſo en- | 


* o and his 
| 6. room for ſeveral months together by a bad leg, and 
ſhould the character Dr. Maſkelyne has aſeribed to him make 
it neceſſary to prove it, I am inclined to think, that apon an 
application to the Marquis of Lanſdowne, his Lordſhip would 
have no objection to declare, that he was acquainted with 
| the circumſtance ; - for being at that. time in the Weſt of 
England be had the goodneſs, together with the late Lord 
24 Boringdon, and ſome other gentlemen, to honour * per 
R 110 5 ; 


15 a 5 


LY ; - 
5 1 
titely diſqualiſſed him for employments of this 
N kind. that I have frequently heard him and 
his friends ſpeak of his having ſiniſned ſome 
nice part af his work merely by the touch, his 
eyes having ſo far failed him, that, even with 
the aſſiſtance of glaſſes, they were not in thiy 
Inſtance. of any ſervice to him. Hence it fol» 
Wa, that though the principles upon which 
:Time-keepers are made have, under the 
eireumſtances above ſtated, given to all the 
three. lo great a degree of excellence, it muſt 
reaſgnably be expected that other artiſts, who 
have younger eyes, and ſteadier hands, to exe- 
eute hat relates to the mere workmanſhip, 
would diſplay the effect of thoſe principles in 
rheir full extent, and give to the machines con- 
ſtructed upon them all the perfection they are 
capable of imparting, which wh 5 his 
time of life was unable to do. 1% bis 
With reſpect to the eee which 
| they might be made, were they to become an 
article. .of manufacture, J have, ſince I found 
it neceſſary to write this Reply, aſked my Fa» 
| ther to form the: beſt judgment upon the ſub- 
ject he could; and he has told me he thinks 
they might very eafily be made in about four 1 
months, or double the time neceſſary to make 
a dernen Men., And as to what would 


be the probable price of them, I believe when 
up mn... | — mention 


\ 
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1 mention 801. 1 ſhould not be "Sand very 
wide of the mark, though I apprehend” the 
price of Mr. Arnold's beſt A is 
120ʃ. or guineas. 48 7 

With reſpe& to what Dr. Maſkelyne ſays, 
of Mr. Arnold's Time-keepers being ſuperior 
in ſimplicity and readineſs 6f adjuſtment to 
my Father's, it is really ſomewhat extraordi. 
nary, that the Doctor ſhould feel himſelf able 
to make the compariſon. As Mr. Arneid's 
Time-keepers are an article of ſale, the world 
may be well expected to be "acquainted 


with the conſtruction of them; but the con- 


ſtruction of my Father's having hitherto been 


underſtood to be a ſecret, if Dr. Maſkelyne 


Knows it, I ſhould be inclined to aſk him how 
he acquired his knowledge; for while the 


Time-keepers were under his management, the 


Caſes were always locked up, ſo as to leave no 
part open, but that by which they were wound 
up; and no one could ſee the conſtruction of 
them, except by breaking the lock, or making 
uſe of ſome other unfair method. Mr. Arnold 
1 know has faid, he is acquainted with their 
conſtruction, but rather than reſt upon mere 
affertion, if he really does know it, I will ſay, 
as a friend of my Father's did upon being told 
that he had drr dr TH Tl fv 1 
tion of it. 

7 I The 
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The Doctor charges me with having been 

l e bold in my aſſertion, that Mr. Arnold, af- 
ter having quarrelled with him, had, as a can- 
didate for the rewards of the Act, had other 
: Time-keepers - under trial in the Doctor's 

hands, which had not gone, according to his 

account, at all within the limits of it. The 
Doctor does not however deny, either that Mr. 
Arnold quarrelled with him ſubſequent to the 
trial of the Time-keeper that went ſo accu- 
rately, or that he had afterwards other Time 
keepers under trial in his hands, that did not, 
according to his account, go at all within the 
limits of the Act; which is every thing that 
was material in my aſſertion: I ſhall there 
fore not diſpute with the Doctor, whether theſe 
Time-keepers were under trial for the ſpecific 
| rewards of the Act, or with a view to that en- 
couragement, and thoſe rewards, which he in- 
forms us the Board of Longitude have beſtowed 
upon Mr. Arnold; neither of which are of 
: any conſequence to the object I had i in view. 
In the 117th and eight following pages of 
the Doctor's Anſwer, he has made a long, and 
imperfect, attempt to vindicate himſelf from 
what he is charged with having ſtated to the 
Board of Longitude. reſpecting my F ather, 
upon the ſuppoſed authority of Mr. Emery. 
It is undoubtedly true, as the Doctor obſerves, 


£ 10 1 
bat Mir. Emery never ſpoke to. me in n his life, 
and perhaps never exchanged three wor ords 
with my Father; nor have I pretended that 
he ever did. But though I have not myſelf 
had any perſonal communication with Mr. 
Emery, it does not follow that what I. have 
ſtated, as coming from him, muſt on that ac- 
count be untrue; for it might turn out, upon 
enquiry, that the quarter from which I received 
my information, would probably occaſion it to 
be conſidered by the major part of my Readers, 
as more to be depended upon, than if it had 
reſted entirely upon my own authority. What 
was done by Mr. Fmery for my Father did, as 
I have. already obſerved in my Narrative, 
amount to nothing more than ſoldering two 
| metals together, which, having nothing of no- 
velty in it, might have been performed as 
well by, other good workmen, and had no 
more to do with the invention, than the ena- 
melling of the dial plate, or the poliſhing of 
the caſe. And i it is not true, neither i is it the 
language of. my Narrative, chough the Doctor 
ãs pleaſed to inſinuate that ĩt is, that my Father 
-cquld not execute this part of the Watch him- 
-Felf, though in the country, What I obſerved 
was, that for want of proper conveniencies in 
the country, he could not have done it there, 
Abou more trouble than Count Bruhl.withed _ 
Nd Y he 
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fiat 

he ſhould take, not that he could not have 
done it there at all. And To far from the corn- 
penſation-pieces originally put by him into his 
Time-keepers not having anſwered, from hav- 
ing been made of bad metals, as the Doctor in- 
forms his Readers, the compenſation-piece, 
which he originally put into his firſt Time= 
keeper, remains in it to this day, and, after a 
trial of eighteen years, is found to anſwer full 
| 88 well, as any he has fince made uſe of. 

The Doctor charges me\with inconſiſtency, 
for ſaying he ought to have given a candid 
and unequivocal account of all he knew rela- 
tive to the invention, that the Commiſſioners f 
. might have been enabled to come to a deciſion, 
with all the knowledge upon the ſubject, which 
he was capable of communicating z when, as 


he thinks fit to ſay, I had a little before blamed 


him for acquainting the Board with the aſſiſt- 


Ance, which he ſays Mr. Emery gave my Fa- 


ther in conſtructing the thermometer part of 
his Watches. But the Doctor muſt have been 
exceedingly inattentive, when he read this part 
of my pamphlet, unlefs it was his intention 
purpoſely to mifreprefent it. For, if he will 
take the trouble of looking it over again, he 
will find, that 1 have expreſsly blamed him ſor 
| not giving the Board an account of all he 
TORE's bur, on the V 
oh a haſty 
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à haſty expreſſion, which he had extorted from 
Mr. Emery, when he thought it was calculated 
to do the moſt miſchief, and was moſt likely to 
be underſtood in the ſenſe he wiſhed, without 
any explanation how it was obtained, or what 
was meant by it, for the ; Purpoſe * influencing 

| their determination... .... 
The Doctor dwells much, p. 120, upon che | 
Watch which Mr. Emery made with my Fa- 
ther's ſcapement, ſtating, that he was not, 
when he ſuppoſed Mr. Emery had copied from 
my Father, ſo well appriſed, as he was then, 


f Mr. Emery's merit as a good workman, 


* and ingenious watch-maker, as to make him 
ec ready to imagine him capable of executing a 
« Watch of ſuch excellence, as that evidently 
« appeared to be from Count Bruhl's trial of 
« * it, with the help only of Mr. Mudge's ſcape- 
ment, ſupplying himſelf, out of his own in- 
« vention, the mam other eſſential parts of a 
« watch, nay more eſſential parts in the opinion 
« of the principal makers of Time-keepers.” 
He then quotes Count Bruhl's words, calling it a 
watch. executed in imitation of the model of 
a ſcapement invented by Mr. Mudge about 
© 30 years before (about 1754), which model 
he made at his (the Count's) requeſt, in order 
that ſo valuable an invention might be brought 
ee general uſe: and adds, that *theſe, 
Y 2 « words 


t . I 


2 words ſeem wo fade that the Upipilitn 
«5 was the. principal ith 4 in the Watch, and 
& that Count Bruhl had, he believed, conſi- 
« dered this Watch, from this circumſtance, | 
* ag if it had been Mr. Mudge's Watch, exe 
* cuted by Mr. Emery; in which opinion, 
« perhaps, he had been carried too far by his 
45 great attachment to Mr. Mudge. In reply 
to this, I muſt obſerve, that the only things in 
which modern Time-keepers differ eſſentially 
from thoſe made formerly, and to which they 
owe almoſt the whole of their ſuperiority, are 
the application of a thermometer, and the par- 
ticular conſtruction of the ſcapement ; and 
though the Doctor talks of the many other = 
 ſential parts of this Watch, beſides the ſeape- 
ment, hay more eſſential parts, in the. opinion of 
the principal Time-keeper makers, i it is a fact. | 
that the ſcapement is the principal things in 
this Watch, as Count Bruhl had very juſtly 
obſerved, and that it does not in any other 
eſſential point differ from other Time-keepers. 
To put the queſtion,” however, entirely out of 
diſpute, and ſhew that the Doctor's aſſertions 


are totally ill founded, the Count, 'whoſe pro- „ 


perty the Watch is, is very ready to ſuffer it 
to be taken to pieces, and examined. by ahy - 
ingenious Artiſt, whom he has no doubt of 

convilicing, that the ſcapement i is not only the 
_ ow 15 | ; 6 Pete principal | 


. T 4s 3 | 
principal part of * Watch, i in which ĩt differs. 
from other Time-keepers, but is the part to 
which itis rr mt e. * its 1 uperior 
excellence, | 

The Doctor tells us, p. 124, Hitt Me: Emery 
had ſaid, that the two Watches, which he had 
prefented to the Board, had a different eſcape- 
ment from Count” Bruhl's Watch, and of his | 
own invention: and then adds, that he thinks 
he has now vindicated Mr. Emery from the 
ſuſpicion of having borrowed the conſtruction 
of kheſe Watches from any communication of | 
Mr. Mudge's inventions; and at the ſame'time 
ſhewn him nat to hedeſervingof tht reproaches, 
which he underſtands have been thrown” upon 
him by ſome of Mr. Mudge's friends|asif he 
had prevented him from reteiving the reward; 

The Doctor muſt certainly have been very much 
at a loſs, when he wrote ſuch a paſſage as this, 
andthe Reader will perhaps be a little ſurpriſed; 
| when he is informed I never brought any accu 
ſation againſt Mr, Emery of having borrowed 
the conſtruction of the Watches he preſented 
to the Board from any communication of my 
Father's invention; the Doctor's vindication- 
of him, therefore, is perfectly uſeleſs: nor do 
I know that my Father, or any of his friends, 
| over reproached him with having prevented 
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e receiving the reward, or that * 
Sb. 


+ having ſo done. 


Me are next 10 p. 135, hat 1 have aftex 
all, in p. 43 of my Narrative, owned myſelf at 
z loſs to account for the Doctor's enmity to my 

Fathers ſucceſs; which the Doctor ſays concra- 


diets. what 1 had ſaid before, in the note p. 4. 


of his haying a pri vate intereſt to induce him 
to with ill to mechanics, as: being candidates 
ſor the fame prize of the Longitude with him- 
ſelf, which, he tells us, ſhews, that I did not 
believe what J there aſferted. This charge 
appears very fpecious upon the face of the 
Doctor's Anſwer, but it turns out upon exa- 
mination, that he has contrived to make. it ſo, 
by a little management, having totally omitted 
to natice ſome very operative words of the 
he reaſons upon. As he has not thought, 
proper to lay it fairly before the Reader, I ſhall 
63 it for. him. The paſſage is as follows 
© Indeed, when one conſiders te whole of Dr, 
* how, to account entirely. for his; enmity; to 
« my Father's ſucceſs. It has been ſuggeſted 
to me, and poſſibly it may be true, that it 
has been in part occaſioned by my Father's 
* avoiding to court his patronage and ** | 


* 
Fe? C ES 
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| = if this be true, though IT am ſotry for the 

* effect, I cannot lament the cauſe,” &. &c. 
I had previouſly mentioned, what appeared to 
me to be ſome reaſon for the Dodtor's not 
wiſhing well to mechanics in general; but, 
upon a view of his whole conduct, I profeſſed 
myſelf at a loſs how to account -extirely for his 
enmity to my Father in particular, and then 
proceeded to ſtate ſomething elſe, which might 
probably have contributed towards it. Whe- 
ther there be any thing contradictory in this, 
or any thing that ſhews I did not then believe, 
what 1 had before r har Ree en 

judge. PHE 
f We wie Aer unnd . my Father 
with ingratitude, indecency, and aſſurance. Whie- 
ther his conduct through life has rendered him 
deſerving of theſe epithets, I muſt leave to the 
jugdment of thoſe who know him, and among 
them are many of the moſt diſtinguiſhed cha- 
racers in the kingdom, Were I inclined to 
indulge, what ſome perſons might deem an ex- 
cuſable reſentment, I think I ſhould have no 
great difficulty in retorting this charge upon 
the Doctor himſelf ; but I really think there is 
ſomething fo extremely illiberal in it, that L 


am not at all diſpoſed to dwell upon it any 
longer. I ſhall therefore only obſerve, in op- 


t 1 


ation to Fat, the Doctor has ſaid, of my 
having endeavoured to traduce the Board of 8 
Longitude; and, bring them into contempt, 
that I never made uſe of any expreſſion tending 
to convey an idea, that I-ſuppoſed they had any 
concern, with what the Doctor had done; but, 
on the contrary; expreſsly ſtated; that I did not 
attribute to any one member of that Board, 
except Dr. Maſkelyne, the leaſt diſpoſition to 
treat my Father with want of juſtice or can- 
dour; though the Doctor evidently appears to 
wiſh them to adopt what he has done, that he 
may ſhift part of the cenſure from his own 
ſhoulders, and transfer it to theirs. _- | 
At the cloſe of his book the Doctor tells the 
Public, that the Board of Longitude: deſerve 
commendation for having been careful con- 
cerning the diſtribution of the public money, 
and inſinuates, that they would have been cen- 
ſurahle, if they had given any of it to my F ather, 
| whom: he elſewhere, in the ſame paragraph, 
ſtiles an 'interefed. Watch-maker, and a diſ- 
appointed Artiſt. 1 moſt readily admit,” that 
it was my Father's wiſh to obtain from the 
Public ſuch a reward for his labours, as from 
Their merit, and uſefulneſs, he might be thought 
fairly entitled to; but I at the ſame time ſay, 
Ihat if, in order to Ae that purpoſe, he 
4 dog had 
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had found it neceſſary to make any ſacrifice of 
honour or integrity, he would not have con- 
ſented to relinquiſh the only principles, that 
confer real dignity upon human nature, for 
the greateſt reward the Public could have be- 
ſtowed 1 upon him. 

Having now finiſhed my remarks on Dr. 
Maſkelyne- s Anſwer, I ſhall juſt obſerve, be- 
fore I conclude, that were I at all diſpoſed to 
indulge myſelf in invectives, as the Doctor 
has ſyppoſed, I ſhould have an opportunity of 
reaping an ample harveſt, by ſumming up what 
I have proved againſt him; but the Doctor is 
miſtaken in thinking me capable of. feeling 
any pleaſure of this kind. My only motive is 
now, as it was when I firſt made my appeal to 
the Public, to vindicate the reputation of an 
aged Father, who is entitled to all the zeal and 
activity I can exert for him; to ſtate his claims 
impartially to the Public; and to obtain for him 
that countenance, and ſupport, to which his long, 
and ſucceſsful, labours haveſojuſtlyentitled him. 
When 1 have done this, I ſhall have accom- 
pliſhed every thing I had in view, and beyond it 
I am not conſcious of the influence of a ſingle 
principle, that would induce me to act hoſtilely 
towards any one. But I feel it as much a duty 


| incumbent upon me at preſent, to reply to the 
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Doctor's Anſwer, as it was ſome months fince 
to write my Narrative; for though I place 
great confidence in the goodneſs of my Fa- 
ther's cauſe, I was told by a celebrated Mem- 
ber of the Houſe of Commons, juſt before the. 
publication of the Doctor's Book, that he 
feared my application to the Houſe would be 
much prejudiced, by a plauſible Anſwer, which 
he underſtood Dr. Maſkelyne was writing. 
Being of opinion, upon the peruſal of it, that 


my Father's caſe was rather ſtrengthened, than 


weakened, by what the Doctor had advanced, 
I now lay the obſervations I have made upon 
it before the Public, who, I have no doubt, 
will determine between us with the ſtrieteſt 5 
juſtice and impartiality. 

J cannot, however, ſuffer this publication 
to go into the world, without availing myſelf | 
of the opportunity it affords me, of expreſ- 
ſing the grateful ſenſe I have of the very ge- 
nerous conduct of Mr. Windham, who though 
in habits of great intimacy with the friends 
of both parties, notwithſtanding he found it 
to be an enquiry attended with much ſoreneſs, 
has never teſtified the leaſt. inclination to re- 
linquiſh the part, which, at the requeſt of 
of ſome. of my friends, he has taken in the 

buſineſs ; 


r 


buſineſs; but on the contrary has from the 
commencement of it ſhewn the moſt ready diſ- 
poſition to do what has been requeſted of him, 
provided he thought it compatible with can- 
dour and juſtice. ; 
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SHORT EXPLANATION 


2 MOST PROPER METHODS OF CALCULATING 
. | 
MEAN DAILY RATE, 
5 | IIR % 
A few Remarks on ſome Paſſages extracted from 
the Rev. Dr. MasxeLYNE's Anfwer to 
Mr. Mvupcs's Narrative. 
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By the COUNT DE BRUHL. 
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r Dt VHRRESS 
THE regularity: of all machines made fur 
the purpoſe of meaſuring Time, can only be 
aſcertained by comparing their motion with 
an invariable ſtandard or ſcale, ſuch as mean 
ſolar, or ſidereal, time. If either of theſe be 
repreſented by the line A O, Fig. 1, in which: 
indicates twenty four hours; and if a watch 
be ſuppoſed to meaſure every day ext 
twenty-four hours, its regularity may then be 
expreſſed by the axis A O. But if, inſtead of 
ſo perfect an agreement of its motion with the 
aſſumed ſcale, it ſnould every day differ from 
it equably, it would then have 4 rate, which, as 
* 8 in 


* 


„„ 
in Fig. 8 might be expreſſed by equal ordi- 


nates, and the regularity of that rate by the 


line P R, drawn parallel to the axis A O; nor 
will it ſignify on which ſide of the axis the or- 
dinates, which determine the diſtance of that 
parallel line from it, happen to fall, provided 
the ſign be known to which they belong. 
But, if the daily variations be unequal, they 
either fall on one fide of the axis, as in Fig. 3, 
or as in Fig. 4, partly on one, and partly on the 
other ſide, under the oppoſite ſigns + and —. 
In both caſes recourſe muſt be had to a method 
of computation to find what is called a nc 
daily rale, which may be done two ways, viz. 
by taking the arithmetical mean between two 
extreme daily variations, or between them all 
together. The ſubjoi ned examples under the 
Fig. 3 and 4, will ſufficiently illuſtrate: both 
methods As to the probability, that a mean 
daily rate, deduced from a ſeries of obſerva- 
tions, will nearly give the motion of a watch 
for another period, during which it cannot be 
aſcertained, it is obvious that it muſt be in 


the ratio of thoſe periods. If, therefore, the' 


preceding period of trial be conſidered as 
a conſtant quantity S 1, and the duration of 
ſeveral ſucceeding periods be expreſſed by 
1. 2. 3. 4. 5 6, we ſhall get the fractions 


1. 4. 1. 1. f to repreſent the probabili- 
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EW: | 
ty belonging to each of the ſubſequent pe- 
riods. The caſe may be ſuppoſed of two ſea 
Captains, of whom the one is going to ſea 
for one month, with a watch which has un- 
dergone à previous trial of ſix months, and 
the other ſetting out for 'a voyage of ſix 
months, with a watch that has been tried 
during only one month: if it be aſked what 
proportion the reliance, or confidence, which 
the former may place in his watch, bears to 
that with which the latter can reaſonably con- 

_ fide in his? the anſwer will be as 36 is to 1. 
Here is the proof of that ſolution: Put PL 
for the period of à previous trial of ſix 
months, P S for a trial of one month, C for: 
the degree of confidence belonging to P L in 
reſpect of a voyage of one month, e for the 
confidence belonging to P S during fl voyage 
of ſix months, then forming the analogy;/ 
C: c:: PL: PS, ſubſtituting in the room 
of the ane. terms their values, we get 
Sz 7: +, reducing to the ſame denomi- 
nator in ae to expunge it C: c:: 36: 1. 

Thaſe who maintain, that fince a ſhort trial 
can be more eaſily obtained, it ought therefore 


preferred to a longer trial, draw a con- 
ion from premiſes which theſe do by no 


means warrant. To carry” conviction into 
= ſuch a caſt, is a taſk' to which I 
| | have 
8 


3 


„ 
: ny not the preſumption to -:chink, myſelf | 


_  — equal, It has been likewiſe urged in favour: 
old a ſhort trial, chat a rate deduced from @ 


long period, ſuch as fix months, heing applied 
tb another in ſuceeſſion of the ſame length, 8 
very indifferent watch may, by a compenſation 
of oppaſite errors, appear to have been free 
from any at the expiration of the latter period. 
To this ohjection I reply, that by a very un- 
common chance indeed, it might ſo happen, 
if no judgment were to be formed of the regu- 
larity of a watch, but on the reſult which 
might: be obtained at the expiration of the 
period ſueceeding to that from which its rate 
had been: deducedo But who attempts to lay 
dowh ſuch a fallacious rule? It vas certainly: 
ne yer intended by me; nor by any one of thoſe 
ho coneur with me in the principles ow 
which all inveſtigations of that ſort ſnould be 
inſtituted. According to our conceptions of 
the matter under conſideration, the mode of 
proceeding in a trial made at land, with: a 
view. to judge thereby, how) far a watch may: 
afterwards be depended upon at ſea, ſhould 
be, Iſt, To eſtabliſh a rate from obſervations 
continued for a period of an equal length, at 
leaſt, with a ſubſequent period. a2dly, To di- 
vide this into ſeveral aliquot parts. and 3dly, 
Hor each of — in E aa to compare the 


JE! 1 | difference 


17% 


difference between the time | ſhewn” 90 the 
watch and mean time, with the ſum of its 
daily rate, by which means, every error of the 
Watch wauld be RAY and Pans * 7 
certained. 'T | 
_ - Extracts Ci Dr. Maſicebne: s Pan 


No. 1, from page 72. The accuracy of 


the determination of the longitude to one 
oy: mile and a quarter in the firſt voyage, and 
* fix miles and an eight in the ſecond, is in- 
« deed very ſurpriſing. No account is given 
„ whether any rate was allowed for the go- 
* ing of the Time-keeper in theſe voyages, 

the want of which renders the reſult du- 
% bious. But I find, by Count Bruhl's cal- 
« culations of the going of Mr. Mudge's firſt 
% Time-keeper in the firſt voyage annexed 
to the three regiſters of his Pocket Chrono- 
meter, made by Mr. Emery, which he 
„ made me a preſent of long ago, that the 
< longitude of St. John's was found in the 
going out to be 3" 29 37 / (when an evi- 
F dent erratum of 10“ is corrected), and 
„ 35 29 53,8 in the return, which differ on- 
* ly one ſecond each from thoſe. mentioned 
in the laſt page of Mr. Mudge's pamph- 
let; and in theſe determinations no allow- 
e ance has been made by the Count for the 
daily rate of the watch, which, by Admi- 
9 98921 | 8 ral 


[85] 
ral Campbell's obſervations, made at New- 


:< fonndland between July 4, and October 24, 
* 1784, printed with the above-mentioned 


©: regiſters, by Count Bruhl, and inſerted alſo 
* in the laſt page but one of Mr. Mudge's 
% pamphlet, was + 0". 94. This, in thirty- 


ſeven days, the length of the voyage out, 


* makes 34%, which, ſubtracted from 30 29 


37% 7, leaves the longitude of St. John's 


« 3 29“ 3“ by the voyage out, or 41“ lefs 
* than the true longitude, The ſame daily 
.« rate in twenty-ſix days, the length of the 


voyage home, makes 24",4, which added 


* to 3 29 53",8, gives the longitude of St. 
«John, 3" 30 18% by the voyage home, or 
«, 34” greater than the true longitude.” 

The particulars in this extract, of which I 


ſhall take notice are, 1ſt, The difference of 


1“ between the numbers printed at the con- 
cluſion of the regiſters of my watch, and thoſe 


on the laſt page but one of Mr. Mudge's 


pamphlet. 2dly, The omiſſion of an allow- 


-ance on my part for the Time-keeper's daily 


rate.” 3dly, The corrections which the Doctor 
applies to my calculations. 
1mo. At the time of printing the regiſters 
of my Chronometer, I eſtimated the longitude 
of my houſe at 32";5, which, about a year 
afterwards, -I had opportunities to inveſtigate 


4, 7 


more minutely, as will appar the fol- 
nn detail? | 
1786, April 16th.” Soon aſt 1 had: 0 
ſerved the @'s meridian paiſage, 1 went in my 
carriage to Mr. Aubert's Obſervatory, at 
Loampit-hill, carrying with me my own _ 
watch, and Mr. Mudge's firſt 3 


Time ſhewn by Mr. Aubert 's * 


clk = 3 12 0,0 | 
Acceleration of the clock — 2 14,4 
A be — — 


o viz. Complement of the 
. . ©'s mean long. at noon 22 20 53,647 


| | — — — 

Sum * 1 30 29,247 
Acceleration 2 54 

___ "Meantime I 30 24.202 

By the Time-keeper ditto 1 29 56,200 
Difference of meridians 0 0 28,193 


Ditto of Loampit-hill and | 
' Greenwich * * + 5-400 


— 6— — — 


Langinde of my houſe 0 © 33-693 


13 the evening 1 walked to the Royal ob- 
ä ä ſervatory, 


0 1 #603) 


ſiervatory, in company with Mr. 8 * 
Dr. Zach, where we were very politely receĩv- 


ed by Mr. Linley, and having compared my 
watch with the clock, I found the — 
n ö 


Time foes by the Greenwich * * ” 
clock "> = = | 8 43 i 0,0 
Acceleration of the clock wt 
\ © "Sidereal time 8 42 43000 
d Or compliment of the 9's 
mean longitude at noon 22 20 $3,647 
F44 mn 7 . 
Acceleration — — — 1 9,395 
Greenwich mean time 7 2 27,2 52 


Dover- ſtreet ditto, by my watch 7 1 53,6 50 


Longitude of my houſe 0 © 33,602 
Ado. The omiſſion of an allowance r the 
Time-keeper's rate in my calculations, is, I 
am ready to allow, a very fit ſubje& for the 
learned Aſtronomer's animadverſion ; ſo that 
after having made that conceſſion, I ſhall pro- 
ones to "the third point, viz. his calculations 

| e 


f it ! 
of a rate, by which he has taken the trouble to 
correct mine, and obſerve, that the rate on 


which the Doctor has built his corrections; is 
not that which he ought to have employed; 


and that another rate, for the calculating of 


which I had ſupplied him with the requiſite 
materials, ſhould have been taken by him for 
the ground of correcting the two of the late 
Admiral's obſervations. The data to which 
I allude, are the quantity, which the Time- 
keeper was ſlow May 28th; and that which it 
was faſt Nov. 19th, for the meridian of my 
houſe. If it had pleaſed the Doctor to divide 
their ſum by 175 Gays, the quotient would 
have given him + 0,51 for the Time= 
keepers daily rate ; and for the proof, that this 
rate ought to have been choſen by. him, in 
preference to that which he has adopted, I 
refer him to the preceding explanation, in 
which I hope, that I have clearly ſhewn, 
from ſound mathematical principles, that the 
application of a rate, deduced from the longeſt 
period, affords the greateſt probability, that it 
will repreſent the ſubſequent motion of a 
watch within the moſt contracted limits of er- 
ror. The following calculations will there- 
fore, I truſt, ſufficiently evince the n of 
that doctrine 3 


9e 11784. 


" 12 * 
| 2734, July 4. * A _ 
worden, at fr the mer ice Hes | 
arne eee 3 23 + 2g | 


. May en n +695 
(b) 6+ a of 40601 3 J 7 

Greenwich WOT Et in + 3360 
Sum of ed rate e 0,57 in 


1 pe ee re . 18,89 


3 * "4 35 3 Fry b 2940 
Te longrde of ditto 285 29 4.0 
| — — 

Error of the determination in % nd 
defect hes : 4: via EY 
+1460 oa. 1 Time-keeper E 
a+ „ 1 cs) mpg 
Sum of n race at +0'gr in 3 

e — — 50 
Longitade of st. John by the n 

ee ee 
— — of Guy 3 49 4% 


* 
; i 8 1 
— 


Error of the ni 6 - 
exceſs 8 * 12 16,26 
er eee mean of both de- 
terminations = 3 29 45,14 
Which 


1 3 J 

Which differs from the true longitude 1,14 
I had the curioſity to repeat the ſame procefs 
with another of the Admiral's obſervations 
of Auguſt 31, 1784, which, as it falls nearly 
between his firſt, and his laſt, obſervation; 1 
conſidered as the moſt proper teſt of the rate 
which I have choſen ; and to ſave the learned 
Aſtronomer the trouble of computing a ſum 
of daily rate for that particular obſervation, 
I will give him my compuration at e 


1784, Aug. 31. Time-keeper We Se - 
. faſt for St. Joha, 3 g 29 28,69 
hy a+b | 18 

Sum of daily. rate at +6 . 3 CD * 
in 95 days „ 


2 — — 


3 29 39,0 


Arithmetical mean of this and 
the two preceding reſults, 3 29 43,21 
Which again differs not quite one ſecond from 

the true longitude. | 


Second tract e 72, a 
* hope this elucidation of the longitude 
< of St. John's, given by the Time-keeper, 
« which I have been accidentally enabled to 
s derive from the papers which Count Bruhi 

had furniſhed me with formerly, will ſhew 
the neceſſity of proper details being given 
Sni relating 


n 

N xclating to experiments of this nature, and 

d the inſufficiency of any general account of 

e ſuch things; eſpecially where conſequences 
are attempted to be drawn of ſuch import - 

* ance as Admiral Campbell's inference, that 


* the Time-keepers are capable of anſwering. 


e every nautical purpoſe that can be required 
*. of them: upon which, Mr. Mudge ſays im- 


c mediately afterwards, great weight ſhould 


te be laid, on account of the Admiral's ſcien- 


« tific knowledge and accuracy of obſerva- 


4 tion, for both which he was deſervedly 


. looked up to in the navy. If the Admiral | 


«ever made ſuch a declaration, which. I much 


«. doubt, he was probably led into it from the 
15 "miſtaken calrulations of the Count, for which 


«himſelf he was not anſwerable. “ 
Whether my calculations deſerve the flat- 
tering epithet, which the Doctor has beſtowed 


| upon them, I ſhall leave to the deciſion of 


thoſe who have done me the favour of reading 


the preceding diſquiſition ; where, in conform- 


ing to the Reverend Gentleman's rule, I have 


given proper details, which fully warrant the 


che inferences, which I have drawn from 


them. But I feel very happy to be able to 
relieve the learned Aſtronomer from the preſ- 


ſure of the doubt which he entertains, whether 


the 8 ever made ſuch a declaration, by 


Kalz, aaſſuring 


( is 1 
aſſuring him, that! 1- have - often heard the 
Admiral declare, that no better machines 
need be required, and that from his own ex- 
perience of the Time-keeper, which I lent: 
him in his two voyages to and from New 
foundland, he was fully convinced of the great 
utility which ge * derived wo their uſe. ö 
at ſea, | 14 HA 16: , 
„Dr. Maſkelyne, ook 121, gal of my 
great attachment to Mr. Mudge. To that: 
charge I muſt plead guilty, and bear with re- 
ſignation any blame or reproach, ariſing from 
my. partzality for a man whoſe ſuperior genius: | 
as an artiſt, united with. the liberality of- az 
mind replete with, candour, ſimplicity, mo- 
deſty, and integrity, deſerve the higheſt admi-. 
ration and reſpect; whoſe name Fi 
ed down 0 the remoteſt poſt | 
ſame veneration which attends 
his predeceſſors in the ſame line, Tompion, 
Graham, and Harriſon, who, while living, 
were admired by their cotemporaries, and whoſe - 
fame adds to the ſplendour- and glory of this. 
great nation, which I am confident: is too- 
much enlightened to approve of, and ſtill 
leſs to adopt, the univerſal proſcription held 
cout by. the Reverend Aſtronomer Royal, 


againſt any foreigner, who does not pay an im- 


plicit obedience to his dictates, | 
| : | Before 


„ 


ET”: 

»:\Pefore:T take my final leave of the learned 
Gentleman,” I will ãnforni him that Dr. Zach 
publaſhed Solar Fables, where, p. 12, 
he vill find ſome of thaſe aſſertions refuted with: 
which the Reverend Doctar has indulged his. 
landing my tyd unſucceſsful attempts to ob- 


ain for him the honour of being elected a: 


Fellow of the Rayal Society, ſupports that 
mottification with a becoming fortitude, and 
deri ves ſome ſmall conſolation from the high 
eſteem in which he is held by the learned, as a 
kuſt<rate „ ee, eee e 
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